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CONCRETE BUILDING. 



Much interest lias been taken throughout many sections 
of the country in the subject of concrete building. We have 
several times given outlines of the processes employed, and 
have discussed the merits of the method to some extent. 
Our readers will have gathered from what we have already 



dung out of a cart, until the entire heap has been wetted 
and mixed together. It is then put in iron or zinc pails, and 
poured into the frame, where it is leveled by men stationed 
for the purpose. In order to save concrete, large lumps of 
stones or brickbats are put into the center of the wall, and 
covered over and about with concrete. Frost does not affect 
the concrete after it has once set, which, with good cement, 



quality, seems to be the thorough mixture of the dry 
materials, to secure uniform strength, the whole process is 
extremely simple, and by the aid of our illustration cannot 
fail to be readily comprehended. 

We are informed that some dwellings of this character are 
soon to be erected by Mr. Charles Kamlah, at Rutger Park, 
Belleville, N. J., on ground purchased by the New York Co- 
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MODE OF CONSTRUCTING- CONCRETE BUILDINGS. 



said that we regard the me tliod with considerable favor, and 
though doubtless in this, as in all attempts at improvement, 
there will be more or less failure at first, it is evident that 
this mode of building is growing in favor, both in this coun- 
try and in Europe. The annexed engraving, from the Irish 
Farmers' Gazette, gives a most excellent ilea of the man- 
ner in which the system known in England as Tali's system 
of constructing walls, houses, etc., in Portland cement con- 
crete is conducted. 

This system has been used in the construction of a large 
number of houses in Paris, erected under the directions of 
the Emperor, who takes great interest in the improvement 
of the dwellings of the working . classes, and has also been 
applied in other parts of Europe, and to some extent in the 
United States. 

The work can bo performed by ordinary laborers, who, after 
a four or five day's experience, acquire all the requisite expert- 
ness. Even boys have been successfully employed in this 
kind of building. The only skilled workman necessary is a 
common carpenter, whose duty is to adjust the frame-work or 
apparatus to receive the successive courses of material, and 
place joists, doors, and window-frames properly. 

The apparatus is designed to construct 18 inches in hight 
daily over the entire extent in hand. What is done in the 
evening of one day is hard next morning, and quite strong, 
the best proof of which is, that the wall itself, as it rises in 
hight, supports the necessary scaffolds, as shown in the ac- 
companying engraving. A double curb entirely surrounding 
the upper part of the walls, serves to hold the plastic materi- 
al in place, until it acquires sufficient hardness to support it- 
self. 

The material consists of one part of Portland cement to 
eight parts of coarse gravel. The cement and gravel are 
first well mixed together in a dry state, and when this is 
done, it is damped by means of a large watering pot, and 
again mixed by a pronged drag such as is used for dragging 



will be in about five or six hours. Nor do heavy rains appear 
to injure it in the slightest degree, though they may chance 
to fall ere the concrete has hardened. The walls can be made 
straight and even as it is possible for walls to be, and the 
corners as sharp and neat as if they had been formed of the 
most carefully dressed stone. 

Concrete makes excellent floors, and the walls and floors 
are quite impervious to vermin of all kinds, and also to wet. 
Many kinds of building bricks will absorb water ; hence brick 
houses, when the walls are saturated with water, are cold. 
This is not the case with houses constructed of concrete, as 
it is non-absorbent of moisture, and such . houses must be, 
therefore, more healthy. 

This novel mode of building homes has excited great in- 
terest in the neighborhood of Runnamoat, Ireland, and the 
proceedings have daily attracted numbers of people from all 
parts. 

While concrete may be used in constructing buildings of 
every description, it is peculiarly adapted, from its cheapness, 
for the construction of cottages for laborers, and also for 
farm buildings. Its cost is not more than half that of brick- 
work ; almost any material can be used along with the ce- 
ment, and as we have already shown, the most ordinary class 
of country laborers are quite competent to carry out the de- 
tails of the system. With reference to its adaptability for 
large buildings, we may mention that a warehouse 70 feet 
long, 50 feet wide, and 60 feet high, five stories in all, has 
been erected on Mr. Tail's system for Mr. H. Goodwin, Great 
Guildford street, Southwark, England, and tha^t gentleman 
testifies in the warmest terms to its satisfactory character, 
and is making arrangements at the present time for the con- 
struction of another similar building. The warehouse al- 
ready erected has attracted universal admiration from the 
practical and scientific gentlemen who witnessed its erec- 
tion. 

The chief element of success, when the cement is of good 



operative Building Lot Association, a short distance from 
New York, on the Newark and Paterson branch of the New 
York and Erie Railway. 

BALLOON MAKING. 



From Once a Week. 

The great Captive Balloon, which has for some months 
past been exhibited at Ashburham Park, near Chelsea, has 
been removed from London — to the sea side, we hear — and hav- 
ing availed ourselves of a tolerably clear day, for making an 
ascent in it, during the last week of its stay, we propose to furn- 
ish our readers with an account of our aerial journey ; and 
further, to exhibit the progress of aeronautic science, by pre- 
facing our account of M. Giffard's balloon, with a few words 
about the first aerial machines that were seen in this country 
and in France. We have lately received from San Francisco 
accounts of a machine combining the qualities of a balloon 
and a ship, which is propelled by steam, and is said to be 
easily steered in any direction at the pleasure of the man at 
the wheel. If so, the great problem of aerial navigation has 
at last been solved, but until we see the aerial ship success- 
iully brought into port, we shall not be inclined to believe 
the stories circulated by the San Francisco journals. 

Since the days when Daedalus and Icarus made their fabled 
flight over the JJjgean, on wings fastened- on their shoulders 
with wax, down to the present time, the construction of a ma- 
chine, as fitted for navigating the air as a ship is for sailing 
on the sea, has been a task essayed by many men of scientific 
pursuits and mechanical ingenuity, and their efforts, as every- 
body knows, have hitherto been anything but successful ; in- 
deed, the history of aeronautic science is a story of failures. 
The first inventor of a balloon discovered the practicability of 
ascending into the atmosphere, and the latest professors of 
aerial navigation have been able to show us but little more. 
A good deal of interest attaches to the early balloon ascents ; 
the Montgolfiers were the first personswhoconstructed a bal- 
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loon ; although scientific man were acquainted with the prin. 
ciples upon which such apparatus should be constructed for 
some years before 1783, when the brothers Joseph and Stephen 
Montgolfier exhibited their balloon at Annonay, a little town 
in France. 

It was on the fifth of June in that year, when the members 
of the provincial meeting of the States of the Vivarais were 
assembled in the town, that the Montgolfiers made their first 
public experiment. Their balloon was merely a spherical bag, 
made of pieces of coarse linen, loosely buttoned together, and 
inflated with rarified air, produced by kindling a fire under- 
neath it. The fire, having been lighted, was constantly fed 
with small bundles of chopped straw until the balloon was 
sufficiently distended, when it was loosed from its stays, and 
rose with an accelerating motion until it had reached a con- 
siderable elevation, when its velocity became constant. It 
rose to the height of about a mile, and then gently descended, 
falling in a vineyard without the town of Annonay, having 
been suspended in the air for the space of ten minutes. This 
successful experiment delighted all who witnessed it, and 
the two Montgolfiers were rapturously applauded by their 
fellow townsmen. In Paris on the 27th of August, in the 
same year (1783), a similar ascent was shown to a great 
crowd of people assembled on the Champ de Mars : this bal- 
loon was constructed by MM. Robert and Charles, and was 
made of thin silk, and inflated not with rarified air, as the 
Montgolfiers' had been, but with hydrogen gas. The success 
of this experiment was complete, as the balloon rose rapidly 
into the air, and after traveling fifteen miles in three quarters 
of an hour, fell in a field near Ecouen. 

Shortly after this the brothers Montgolfier were invited by 
the Academy of Sciences to repeat their experiment of Anno- 
nay on a larger scale in Paris. The invitation was accepted, 
and accordingly on the 19th of September, they sent up a 
balloon from the grounds of the palace at Versailles. On this 
occasion a sheep, a cock, and a duck were put in a basket at- 
tached to the balloon, and were the first animals ever carried 
up in the air in this way. They came down safely enough 
from their voyage, and this probably suggested to M. Pilatre 
de Rozier the idea of making a similar experiment in his own 
person ; for when the Montgolfiers next sent up a balloon, he 
boldly leaped into the car or basket just as the machine was 
leaving the earth, and enjoys the fame of having been the 
first man who ventured upon an aerial voyage. The account 
of these balloon ascents in France of course reached England 
in due time, and created great excitement among the scientific 
and the curious. The accounts given in the London Chronicle 
at the time are very amusing. 

The first balloon seen in England was constructed by 
an ingenious Italian named Zambeccari ; it consisted of oiled 
silk, and was about ten feet in diameter, and its exterior 
was entirely gilt. It made its first ascent in November, 
1873. It appears to have attracted the attention of Ge»rge 
III., for on the 25th of the same month we find this ac- 
count in the Chronicle: "By His Majesty's desire, Mons. 
Argeue, a Prussian, had invented one of these celebrated air 
balloons, and on Tuesday, about noon, the whole apparatus 
was brought into the Queen's garden at Windsor, in near y 
the following order : A large tube of about five feet in diam- 
eter, about one-third filled with water, and in that a close 
vessel of considerable less size. Near to these was placed a 
large table, on which were put several bottles, supposed to 
contain a variety of chemical preparations, and with them the 
(Wonder of the World) the air balloon, which bore an exact 
resemblance to a bladder that was void of air or water." The 
balloon was then inflated with gas, and, " as soon as the busi- 
ness had gone thus far, a string was fixed to the balloon. His 
Majesty then took hold of the string, and in proportion as he 
gave it scipe or pulled it down, the ball rose or returned. 
The King finding it so manageable, went under the window 
where the Queen and the Duch ss of Portland were, and gave 
the globe a space of string till it rose to the hight of the 
window, and there kept it in poise for a considerable time. 
From thence he went to the window where the Princess Roy- 
al, Princess Augusta Sophia, and Princess Elizabeth were, 
and let it up again : then "brought it down and taking it on 
his hand, said, ' Now, it goes.' It accordingly ascended in a 
perpendicular manner for upwards of three minutes, when 
having taken a southerly course, it was lost to the sight of 
the numerous body of spectators." 

While his Majesty King George was treating his wife and 
daughters to an ocular demonstration of the truth of the 
stories told about balloons, ds subjects remained very incred- 
ulous on the subject, particularly having doubts as to whether 
anybody was foolhardy enough to go up in them; accordingly 
the Morning Chronicle takes the trouble to get reliable infor- 
mation about the French balloons, and on the 11th of Decem- 
ber, 1783, has an article headed " Air Balloons," from which 
we make a short extract : 

" As many persons in this kingdom still discredit the rela- 
tions conveyed in the French papers respecting the air bal- 
loons, we have the authority to use Dr. Lettsom's name for 
the following genuine communication from his correspond- 
ent at Paris, dated the third of this month : ' On Monday, an 
air balloon made of taffety, covered with » solution of gum- 
elastic, was filled with inflammable air, under the direction 
of Messrs Charles and Rob- rt, and was let off from the Tuil- 
eries. It had suspended to it a basket, covered with blue 
silk and paper finely gilt, in the shape oi a triumphal car or 
short gondola, in which Mr. Charles and one of the Roberts 
embarked, and mounted up into the air, from among many 
thousands of people of all ranks and conditions. Besides the 
Duke de Chartres and a great part of the French nobility, 
there were present the Duke and Duchess of Cumberland, the 
Duke and Duchess of Manchester, and many other foreign 
princes and nobility. The triumphant cars of Venus, Medea, 



and various others, seemed to be realized ; with this difference, 
this was neither drawn by peacocks, doves, or dragons; neither 
was it mounted on a cloud; it was, however, a most majestic 
spectacle.'" 

This authentic narration of a balloon ascent in France was 
calculated to allay suspicion, and prepare the public mind for 
a further draft upon their credulity, to which the Chronicle 
treated them to the following effect : 

" It is well known that a pair of wings and a tail of the 
most curious workmanship are constructing for a person, who, 
in the spring, is to be sent off upon an air balloon. They are 
to extend twenty yards each way, and in form to be similar 
to those of a bat, having silk instead of feathers. With the 
help of the wings and tail, the man, when extended on the 
air balloon, will be able to guide himself to whatever part of 
the country he may wish to go. The wings above mentioned 
are making at the instance of a person of very high rank in 
Paris, and who has betted 5,000 guineas that the foreigner who 
has undertaken this scheme makes a safe passage from Dover 
Cliff to Paris." 

W . at became of the poor foreigner who proposed to emu- 
late the feat of Daedalus and fly across the sea, we do not 
know; but we think we may say with certainty that the per- 
son of very high rank lost his wager and his guineas. 

Soon after this, balloon ascents became common enough 
in England. The first person who went up in a balloon on 
the 21st of September in the following year, and from that 
this side of the Channel, was a countryman of Count, Zam- 
beccari's, named Lunardi, who made an ascent from London on 
time to this no very important improvement in the arts of con- 
structing aerial machines has taken place ; the grand desidera- 
tum is to discover a means of steering them. Fans or paddles 
have been made to answer the purpose in the still atmosphere 
of a covered building, but heretoiore all efforts to make a rudder 
capable of withstanding strong currents of wind have alto- 
gether failed of success. 

Johnson's remarkable acumen displayed itself in the dis- 
cussion of the practical value of the new machines as a means 
of locomotion. He writes to his friend and physician, Dr. 
Brocklesby, September 29, 1784 : " On one day I had three 
letters about the air balloon. ... In amusement, mere 
amusement, I am afraid it must end, for I do not find its 
course can be directed so as that it should serve any useful 
purpose." And again in a letter addressed to the same gen- 
tleman, and dated Oct. 16, Dr. Johnson says : " The fate of 
the balloon I do not much lament ; to make new balloons is 
to repeat the jest again. We now know a method of mount- 
ing into the air, and I think are not likely to know more; the 
vehicles can serve no use till we can guide them." And in 
the art of guiding them no progress has been made during 
the eighty or ninety years that have elapsed since they were 
first constructed. They are, what they were, nothing more 
or less than ingenious toys ; and during that interval the his- 
tory of balloons is but an account of ascents, either as a holi- 
day attraction or for the purpose of scientific inquiry into the 
state of the atmosphere at different hights from the earth's 
surface. In connection with these the names of Messrs. Glais- 
her and Coxwell deserve a word of recognition. A new in- 
terest, however was given to the subject, by the arrival in 
London of a balloon of gigantic size, designed by M. Giffard, a 
French engineer, at the beginning of last summer. The nov- 
elty in this instance consisted in the great balloon being held 
captive by a conical rope, equal to a strain of five and twenty 
tuns, 2,150 feet in length, and paid out and coiled again by 
steam engines of 200-horse power. A certain amount ol dan- 
ger had attended ascents in the old balloons, as when once 
in the air it was a matter of the purest conjecture where 
and how you might alight again on ground. ButM. Giffard, 
by attaching a rope to his balloon, offered the opportunity of 
an aerial voyage unattended by such risk, as you were low- 
ered again into the amphitheater of wood and canvas whence, 
a quarter of an hour before, you had started on your journey. 

With the exception of one little escapade - a run down into 
the Vale of Aylesbury with no one on board — the balloon has 
worked very satisfactorily, although the season has been 
very-unfavorable lor aerial navigation. Having chosen a fine 
day, we proceeded to Ashburham Park, and arrived there at 
about four o'clock in the afternoon. On entering the amphi- 
theater, of course the object that prominently struck you was 
the balloon, fastened by the rope to a pivot wheel in the 
center of the arena. It is an enormous spherical bag, made 
of three layers of canvas, inclosing one layer of india-rubber, 
and is inflated with pure hydrogen gas, made in retorts on 
the premises at Ashburnham. The cost of filling it is upward 
of £600 ; and this will give some idea of the magnitude of 
this monster balloon. After a delay of about an hour, owing 
to the state of the wind, about five o'clock the balloon made 
a trial trip, having in the car M. Aymos, and three others of 
the assistants. All working smoothly and well, she was low- 
ered again into the circle, and about twenty persons, of whom 
seven or eight were ladies, entered the car ; and the great 
balloon having been let slip from her stays, we rose with an 
easy and majestic motion into the air. After reaching a 
hight of about 400 feet, at a signal from the car — a white 
flag — the engines were stopped, and we remained stationery 
for some minutes. We were now at about the hight of the 
cross on St. Paul's, and the view was extensive and beautiful. 
At a signal from the car, we again mounted into the air ; and, 
after a second halt, we finally rose to a hight of about 1,500 
feet, the balloon being drifted slightly in an oblique direction 
by the wind. This was about four times the hight of St. 
Paul's. Unfortunately, the day was anything but clear, and 
so the panorama visible from that elevation on a perfectly 
clear day was much curtailed ; but we could see Highgate, 
Richmond, Brentford, and Wimbledon, in a northern and 
western direction ; while Eltham was pointed out to the east, 



and Greenwich and Woolwich to the south. Having' re- 
mained for a few minutes at that hight, we were slowly 
lowersd again into the arena. As we descended, the bridges 
on the river looked in some places scarcely further apart than 
the rounds of a ladder. Neither in ascending or descending 
was the motion at all unpleasant ; and the ladies seemed to 
apprehend no cause for alarm. 

After having spent about twenty-five minutes in the clouds, 
we safely disembarked again at Ashburnham, much gratified 
with our aerial trip, and with nothing to regret but the hazy 
state of the atmosphere, which, to a great extent, curtailed 
the prospect we should otherwise have enjoyed at so unusual 
an elevation from the busy world. 

'JTIie Influence of Weatiier on Sickness. 

Dr. Ballard, in his Report on the health of Islington, for 
1867, thus aphoristically states the influence of the weather 
on sickness : 

1. That an increase of atmospheric temperature is normal- 
ly associated with an increase of general sickness. 2. That 
a decrease of atmospheric temperature is normally associated 
with a diminution of general sickness. 3. That for the most 
part the increase or decrease of sickness is proportional in 
amount to the extent to which the atmospheric temperature 
rises or falls. 4. That it 'is an error to suppose (as is popular- 
ly held) that sudden changes in temperature are (as a rule) 
damaging to public health. A sudden change from cold to 
hot weather is indeed very damaging ; but a sudden change 
from hot to cold is one of the most favorable circumstances 
that can occur when sickness is regarded broadly as respects 
a large population. 5. That, remarkably enough, these in- 
fluences are most marked in the directions I have mentioned 
in the colder season of the year, and more certain in the win- 
ter than in the summer. 6. That rises and falls of tempera- 
ture are more certain and effectual in their special operation 
upon public health when at the same time the daily range of 
temperature Is lessened, than they are when the daily range 
is at the same time increased ; rises of temperature increasing 
sickness more certainly and markedly, and falls of tempera- 
ture decreasing it more certainly and markedly. 7. That a 
fall of rain lessens sickness generally, sometimes immediate- 
ly, sometimes after a short interval, and that, as a rule, the 
reduction of general sickness is greater when the fall of rain 
is heavy than when it is light. 8. That drought, on the 
other hand, tends to augment general sickness. 9. That wet 
weather in the summer season operates more certainly in im- 
proving public health than it does in the winter season. 



Uctarding' tlie Growth. oi" strawberry Vines. 

George Burson, of East Palestine, Ohio, has recently pat- 
ented the following for the above purpose : 

The plants are carefully packed in boxes, two feet six inch- 
es in depth, which are filled with sufficient soil to prevent the 
roots from being exposed to the air, and at a sufficient distance 
from*the surface of the ground to secure a uniform tempera- 
ture of from 40° to 42°. This should be done late in the fall 
or early in the spring, and is, of course, impracticable, except 
in the vicinity of abandoned mines. 

The second method consists in placing the plants in boxes, 
as above described, in early spring, and packing them in 
sawdust and ice within an ice-house, but as ice-houses are 
not always convenient or accessible, this method also possess- 
es some objectionable features, which, however, do not exist 
in the third method, which can be employed in all sections of 
the country, except in the extreme Southern States. The 
vines, are, as before, packed in boxes in the fall, and after 
being slightly covered with sawdust, are exposed to the 
weather until the soil is frozen hard, when the boxes are piled 
together, covered with from eight to ten inches of sawdust, 
and exposed until March, when they should be thickly cov- 
ered with straw. When thus treated, the plants will remain 
in a frozen condition until late in summer, or until fall. 
While kept in this condition, vegetation remains suspended, 
and in order that a continuous supply of strawberries may 
be had, from their usual seasons until late in the fall, it is 
only necessary to remove from the boxes a sufficient number 
of plants each week, which must be placed in the ground 
and cultivated in the usual manner. 

What is claimed as new is the herein -described treatment 
of strawberry plants for the purpose set forth. 



Cement, 

Edward lleylyn, of Rochester, N. Y., has lately patented 
the following cement : 

Melt forty-six pounds of resin, and five pounds of linseed 
or other oil or grease in an iron pot ; and, when nearly 
melted, put in eighty-four pounds of dry calcined plaster of 
Paris, twenty pounds of white sand or brown sand, and 
twenty pounds of the refuse matter from the pipes and re- 
torts of gas works, said dust being both of a brown and 
black color. Let them boil, and while boiling mix the in- 
gredients by stirring and mixing, with an iron fork with a 
wooden handle, and when all mixed, pour the same into casks 
or molds ready for use. 

Depositing Metals on Fibkotjs Materials.— Silk, mus- 
lin, or other fibrous materials, may be covered with silver, 
copper, or gold, by the electro-plating process, thus : Make a 
solution of sulphate of copper in liquid ammonia ; dip the 
materials in this, and dry them; then place them in a solu 
tion of honey or grape sugar in water at a warm tempera- 
ture. The sugar will thus decompose the copper salt, and de- 
posit metallic copper on the fiber. The silk or muslin may 
now be transferred to the electric bath, and receive a deposit 
of such metal as is desired. — >$. Piesse. 
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APPLICATIONS OF PHOTOGRAPHY TO ASTRONOMY. 



In taking celestial photographs the telescope is used as the 
camera, the sensitive plate being usually placed in the focus 
of the object-glass or mirror, and leceiving the image directly 
upon it. From the impression thus produced enlarged copies 
may be subsequently taken. Sometimes the image is en- 
larged by a secondary magnifier before it is received upon 
the plate. Either the telescope or plate-holder must, of 
course, have a uniform motion communicated to it during the 
exposure corresponding to the motion of the object. A neg- 
ative, when obtained with a clear and tranquil atmosphere, 
and free from all imperfections — such as are caused by a 
floating atom of dust, or the slightest tremor of the instru- 
ment, or pinholes in the collodion film— may be enlarged so 
far as to make apparent the minute granules of deposited 
silver used in the photographic process ; but here is an end 
to the advantage gained by increase of size, no more detail 
being furnished by any further enlargement. 

WONDERFUL RAPIDITY OV PHOTOGRAPHIC ACTION. 

The image of the full moon can be fixed in less than one- 
fourth of a second, and that of the sun "instantaneously." 
According to the experiments of Mr. Waterhouse, a space of 
time no longer than one twenty-seven-thousandth of a second 
is required to fix the solar image. Even this small fraction, 
however, inconceivably short as it appears, is a tolerable 
length of time compared with that in which photographs are 
taken by the electric flash. The duration of the illuminating 
spark, according to the beautiful and trustworthy experi- 
ments of Mr. Wheatstone with his delicate chronoscope, does 
not exceed the millionth part of a second, and yet a clear and 
distinct photographic image is obtained by a single electric 
discharge. By this means may be shown the real form of 
objects to which a deceptive appearance is given by their 
rapid movement. If a wheel on whose side any figure is 
drawn in conspicuous lines be made to rotate with the greatest 
possible velocity, the figure will present to the eye only a 
series of concentric bands of different shades. Let it now be 
photographed while in motion by the electric flash, and the 
wheel will appear stationary with the figure perfectly well 
defined. A vein of water issuing from a small orifice, which 
appears to the eye as smooth as a stem of crystal, if seen or 
photographed by the light of the electric discharge, is shown 
to be composed of drops variously disposed and of various 
forms, some being elongated, others flattened, and others 
almost spherical. 

THE MOON AND PLANETS IN THE STEREOSCOPE. 

In combining pictures of the moon for the stereoscope, two 
photographs of the same phase are taken, but with an inter- 
val of one or more months between, in order that it may pre- 
sent in the latter picture its disk slightly turned from its 
position in the former, making the difference of libration 
from five to ten degrees — the two pictures, in fact (placed in 
a stereoscope), representing the moon exactly as it would ap- 
pear if our eyes could be separated thirty thousand miles 
apart and each view the moon through a telescope at the 
same time. By the effect thus produced, the globular form 
of our satellite is demonstrated as a physical fact, being made 
as apparent to the eye as is that of an orange held in the 
hand. The telescope exhibits the inequalities of the moon's 
furrowed surface only as differences of light and shade, while 
the stereoscope reveals them as actual elevations and depres- 
sions, making as manifest the long mountain ranges and deep 
valleys, the isolated peaks and numerous saucer-like cavities 
or craters, as they would be in a bird's-eye view to a lunar 
inhabitant. 

Ordinary stereoscopic pictures of the moon represent it as 
magnified from twenty to twenty-five times ; a common ster- 
eoscope further magnifies it about one and a half times, so 
that it is seen under a power of about thirty-five. 

The configuration of Jupiter's belts, and the diversity of 
light and shade on the surface of Mars, have enabled stereo- 
graphs to be produced of those planets, the presence of detail 
or variety in the appearance of a body being necessary to 
their production. Mr. De La Rue hopes to obtain a stero- 
graph of Saturn and his rings by the aid of the latter's pe- 
riodical change of appearance in opening and closing. An 
interval of several years between the two photographs will 
be necessary. The planet itself will probably present only 
the appearance of a flat disk from the want of sufficient de- 
tail on its surface. 

At Kew Observatory, near London, the sun's photograph — 
we might say autograph — is taken once or twice every day 
when the sky will permit. By this means we are obtaining 
a continuous history of the changes in the spots and facula? 
on its face more accurate and more instructive than could be 
procured in any other way. An investigation of these sun- 
pictures is fast setting at rest many disputed points pertain- 
ing to solar physics. The existence of a comparatively cold 
atmosphere around the sun, outside of the luminous matter, 
and the connection of the solar spots with planetary influ- 
ence (chiefly that of Venus and Jupiter), have been already 
established by them. Other questions relating to spots on 
the sun, and their connection with terrestrial magnetism, it 
is thought, will soon be solved, and perhaps all those concern- 
ing the movements of the supposed ring of asteroids (or, pos- 
sibly, single planet) within the orbit of Mercury. An inves- 
tigation is now being made with the view of determining 
with greater exactness the angular diameter of the sun. 

MAPS OF THE HEAVENS. 

But perhaps the most desirable application of photography, 
to the accomplishment of which the hopes of astronomers are 
strongly turned, is its employment in mapping the sidereal 
heavens. Mr. Rutherfurd, with his eleven-inch photographic 
object-glass, has carried the work in this direction to the 



farthest extent yet attained, having photographed stars of the 
ninth magnitude. He has taken one cluster of twenty-three 
stars within the space of one degree square, and another (the 
Pleiades) of forty-three stars, many of these being of the ninth 
magnitude, with an exposure of from three to four minutes. 
With a delicate micrometer, which he designed expressly for 
the work, Mr. Rutherfurd took careful measures of the star 
images in his photograph of the Pleiades. From these meas- 
ures Dr. B. A. Gould has deduced the relative position angles, 
and distances (in arc) of the stars, and a comparison ot his 
results with those obtained by Bessel from his observations 
of the same stars proves both the accuracy of Bessel's meas- 
ures and the trustworthiness of the new method, while at 
the same time it shows the small amount of relative change 
which has taken place in this group during the last quarter of 
a century. The observations made by Bessel extended over 
more than eleven years, while the observations of Mr. Ruther- 
furd were made in a single night. 

ADVANTAGES OF PHOTOGRAPHIC OBSERVATIONS. 

The advantages of this method of observation, when so ex- 
tended as to apply to the smaller telescopic stars, as stated 
by Prof. Bond, are its entire immunity from personal errors, 
errors of judgment or from want of skill on the part of the 
observer, with less liability to ordinary mistakes in reading 
and recording the indications of the micrometer. Besides 
which, the permanent record can at any time be re-examined 
to clear up doubtful points. Another advantage, equally de- 
cisive, is the extraordinary rapidity with which groups or 
clusters of small stars would be delineated, saving months 
and years of labor. 

"The possibility," says M. Faye, "of dispensing with the 
observer (whose 'personal equation' varies not only with 
years, but from one moment to another, with the troubles of 
digestion, circulation, or nervous fatigue) has beeD fully de- 
monstrated. The method consists in substituting for the eye 
a photographic plate, and in automatically registering by 
electricity the instant when the light is admitted to the dark 
chamber attached to the telescope." By this means M. Faye 
obtained in twenty seconds ten complete observations of the 
sun. Again, while the observer,in looking at an object, scru- 
tinizes closely only the parts which specially interest him at 
the moment of observation, and nearly always permits the 
rest to escape his attention, the photograph, on the contrary, 
permanently registers every thing alike. 

A recent example has shown that it is not always safe to 
rely on the appearance of exactness even in science which 
boasts of its perfection. It was supposed tl?at the observa- 
tions of the last transit of Venus across the solar disk in 1769 
gave the sun's mean distance from the earth very correctly. 
But it is well ascertained to-day that the adopted value of 
this •distance, which is the astronomer's measuring rod for 
celestial spaces, is too great by more than three millions of 
miles. Transits of Venus will again occur in 1874 and 1882, 
and it is proposed to employ the new and more accurate 
method in observing the phenomenon, though not designed 
that it should supplant observations with the eye. 

It is well known that " the eternal and incorruptible heav- 
ens," as they were termed by Aristotle, are undergoing con- 
tinual and marked changes. The so-cailei fixed stars — the 
" landmarks of the universe" — have their own proper motions 
not accounted for by that of the solar system. Sirius — as that 
wonderful aid to physical astronomy, the spectroscope, re- 
veals — is shooting through space at the rate of a thousand 
million miles a year. The star known at 61 Cygni has a 
transverse motion alone of one thousand four hundred and 
fifty million miles a year. Many stars, more distant still, 
may even exceed this rate. Cooper's recent catalogue of stars 
shows that no fewer than seventy-seven stars previously cata- 
logued are now missing. This, no doubt, is to be ascribed in 
part to the errors of former observations ; but it is certain that 
to some extent at least it is the result of changes actually in 
progress in the sidereal system. Of temporary stars, about 
twenty have been observed, and more than six times that 
number are known to be variable. It appears quite certain 
also that some of the nebula? have undergone a change for 
both form and brilliancy. When the celestial lamps shall by 
their own light record their history on the photographic 
page, our knowledge of these mysterious luminaries, whose 
fires wax and wane, or go out in utter darkness, will be less 
involved in doubt. 

GREAT TELESCOPES NOW BEING MADE. 

Mr. M. De La Rue is having a lens constructed of thirteen 
inches in diameter, soon to be in operation, from which, in 
the hands of so skillful a director, much is expected. Prof. 
Henry Draper has very nearly completed a new silvered glass 
reflector of twenty-eight inches diameter (the largest of the 
kind yet constructed, except one by Foucault). With this 
instrument the original negatives will be taken six inches in 
diameter, with provision for extending them to nine and a 
half inches if desirable. Such pictures will, of course, con- 
tain an amount of detail not possible in those taken with or- 
dinary instruments, which vary from one to two inches in 
diameter, according to the size of the telescope. Prof. Draper 
expects thus to obtain photographs of larger size and sus- 
taining higher magnifying power than any that have yet 
been produced. The amount of advantageous enlargement 
will not be limited by tRe appearance of the silver granula- 
tion, but will depend wholly on the sharpness of definition 
obtained in the original picture. 

There is now being erected (if not already completed) at 
Melbourne, in Australia, a powerful reflecting telescope four 
feet in diameter, of the Cassegrain form, which will be sup 
plied with the necessary apparatus lor photography, as well 
as for spectroscopic investigation. This derives its import- 
ance chiefly from the fact that the work will be prosecuted in 
rich fields of the southern hemisphere. 



THE BEST PLACES FOB OBSERVATION. 

It was suggested by Newton that the serene and quiet air 
which is so often found on the tops of mountains above the 
grosser clouds would very much favor celestial observations. 
Such elevated stations would seem to possess peculiar advan- 
tages for the application of photography, since the atmo- 
sphere is not only less subject to disturbance, but is also more 
favorable to the chemical action of light. The results of the 
expedition to Teneriffe in 1850 prove these suppositions cor- 
rect. 

In a paper presented to the British Association in 1863, 
Prof. Piazzi Smith, who had charge of the expedition, states 
that the chief object at Teneriffe was to ascertain the degree 
of improvement in telescopic vision at a high elevation. 
Observations were taken at various points, reaching an alti- 
tude of eleven thousand feet, or a little more than two miles. 
At that hight the majority of clouds were found to be far 
below, the air dry, and in a very steady and homogeneous 
state. A photograph taken near the sea level could not be 
made to show the detail on the side of a distant hill no 
matter how marked the detail might be by rocks and cliffs 
illuminated by strong sunshine. Even the application of a 
microscope brought out no other feature than one broad, faint, 
and nearly uniform tint. But on applying the microscope to 
photographs of distant hills, taken at a high level, an abund- 
ance of minute detail appeared. Each little separate bush 
could be distinguished, though the hill side was lour and 
a half miles from the camera. 

The important results obtained by this expedition has led 
to the establishment by the Russian Government of an as- 
tronomical observatory at an elevated station on Mount 
Ararat, near Tiflis. — Professor Merriman in the Methodist 
Quarterly. 



Teleiconographe. 

M. Revoil, an architect well known in France, in the course 
of his attempts to arrive at exactness in the drawings of dis- 
tant objects, by the aid at one time of the camera lucida, and 
at another, of the ordinary telescope, has invented an appara- 
tus combining the principles of the two instruments. This 
instrument he calls the Teleiconographe. The principle in- 
volved is that of allowing the image transmitted by the 
object glass of a telescope to pass through a prism connected 
with the eye-piece. The rays of light that would in the ordi- 
nary use of the telescope be transmitted direct to the eye, are 
refracted by the prism, and thrown down upon a table placed 
below the eye-piece. The distance between the prism and 
the table determines the size of the image projected on the 
latter, and it is easy for the observer to trace on a paper 
placed on this sketching table the actual outlines indicated 
by the refracted light. The telescope has both vertical and 
horizontal motion, and is so constructed that a connected 
drawing can be made of a larger area than can be included 
in the object-glass at one view; in fact, an entire panorama 
can be traced, if the relative positions of the axis of the tel- 
escope and the surface of the sketching table are undisturbed. 
The account from which the above description is taken, states 
that by means of this instrument a perfect drawing of the 
summit of one of the towers of Notre Dame Paris, was made 
at the distance of 800 yards, and also that two mountain peaks, 
in Provence, were most admirably sketched. For the faithful 
delineation of objects so distant as to require the use of a tel- 
escope to distinguish their details, for military surveying, &c, 
its services promise to be of great value. 



Wasteful Miming in Calilornia. 

The San Francisco Bulletin, speaking of mining interests in 
that region, says : 

" It will be well for the State when all of our mining inter= 
ests shall pass into the hands of private individuals, for then 
there will be no question as to the right of taxati'on ; and be- 
sides, the sooner the timber throughout the mountainous 
regions of California shall be protected, the better it will be 
for the people. 

" Waste has been going on in the mines since 1849. There 
have been waste in working mines, waste on timber lands, 
and in fact waste in nearly everything throughout the 
mining region of California. There has even been wasteful- 
ness by erecting temporary buildings. Chinese have run 
over the placers, exhausting them of their gold, and with 
very little to the people. We wish to see every foot of land, 
not only that fit for farming purposes, but that in which 
there is a particle of gold, belong to individuals. When 
this comes about, the interior may be expected again to 
prosper." 

The Floods. — Accounts reach us of much damage caused 
by the recent heavy rains. All along the upper Hudson, in 
the Connecticut Valley, in New Hampshire, in New Jersey, 
and further South, we hear of broken dams and canals, dam- 
ages to telegraph lines, and " wash-outs " in railway tracks. 
In some instances houses have been swept away and loss of 
life has resulted. A recently arrived passenger states that 
out at sea the weather was calm on the day of the heavy rain- 
storm which caused the floods, but there has been some dam- 
age to vessels along the coast. The storm has, however, heen 
more beneficial than destructive, as many sections visited by 
it were parched with drought up to the date of its occurrence. 
New York city may thank the rain for cleaner streets than it 
has seen for six months past. 



Messrs. Graeb and Leibermann, of Prussia, have re- 
cently obtained a patent in this <*>untry for the preparation of 
alizarine. They state that their process consists in first pre- 
paring bibromanthrakinon, or bichloranthrakinon, and then 
converting these substances into alizarine. 
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FOSTER'S INDIA-RUBBER DECOY DUCK. 



This is a rubber duck of full size, and accurately formed. 
When not in use it can be collapsed by allowing the air 
which distends it to escape through a valve provided for that 
purpose and through which it is also inflated when it is 
wanted for use. 

A ballast weight is fixed to the center of the belly. The 
resemblance to a real duck is very striking. Sportsmen will 
appreciate this invention, and the convenience afforded by the 




portability of these decoys over the old cumbersome wooden 
ducks. A dozen may be packed so as not occupy more space 
than a single wooden one. 

Patented August 3, 1809, by Jacob Foster, who may be 
addressed for further information, 328 Colowhill street, 

Philadelphia, Pa. 

_ ,^-«@^ » 

DIFFICULTIES TO BE SURMOUNTED IN WORKING THE 
SUEZ CANAL. 



We find in LippincoWs Magazine, a paper fram the pen of 
Edward B. Grubb, relating " what he saw of the Suez Canal 
during a trip from Timsah to Port Said last winter. In this 
article we find set forth some of the difficulties to be sur- 
mounted in the navigation" of this canal, which though possi- 
bly not insuperable, must more or less obstruct trade for 
some time to come. We make some extracts from this inter- 
esting narrative particularly bearing upon this subject : 

" Where the canal enters Timsah from the north the cut- 
tings are deep, and the great heaps of sand lie on either side 
sixty or seventy feet high. The channel through which the 
water runs is not one hundred feet wide and the depth not 
over twelve feet. Hydraulic engines of enormous power were 
at work dredging up and pouring out immense volumes of 
mud and sand. Hundreds of men, mostly Arabs, with bar- 
row, pick, and shovel, were moving the huge heaps, or waist 
deep in the water, turning from our path their uncouth 
boats ; for much traffic is even now done upon the canal, and 
besides the boat-loads of stores and provisions belonging to 
the company, we saw many a cargo that reminded us of the 
sutlers' stores in the 'Army of the Potomac' 

" The Timsah cutting extends for perhaps half a mile, and 
then the desert is scarcely above the level of the water, and 
in fact in many places it is below it, so that the water covers 
many hundreds of acres, and the course of the canal is buoyed 
out sometimes for nearly a mile. As we left the hills of Tim- 
sah the wind struck us sharply, and ever and anon a quantity 
of the light sand of the desert would be caught up by it and 
sent whirling into the water ; and looking closely, we could 
see where it had drifted little capes and promontories into 
the canal. Let us repeat whai our captain said upon this 
subj ect, being asked : 

" 'Yes, monsieur, this drifting in of the sand certainly 
seems to be one of our greatest difficulties, for the wind 
blows across the canal all the year round — six months one 
way, six months back. One ounce of sand per square yard 
amounts to five hundred tuns for the whole canal. If it came 
in at that rate, it would be a long time before the company 
would pay any dividend. But we do not intend to let it come 
in ; and this is how we prevent it. This sand only extends 
to the depth of from nine to twelve feet ; below this is a stra- 
tum of blue mud, mixed with a sort of clay, in which, by the 
way, we find great quantities of beautiful shells and fossil 
fish. Well, then, do you see those two huge engines which 
we are approaching— one an hydraulic dredger in the middle 
of the canal, the other an iron shuts (it looked like tne walk- 
ing beam of an immense steamer), near the edge ? Do you 
see how the vast masses of sand, mud, and water, come up 
from the dredger, are poured out into the " shute," and. 
thence on the ground sixty or eighty feet from the edge of 
the canal 1 Do you see how quickly the great heaps rise, and 
how they extend, almost without a break, all along ? Well, 
monsieur, you would find these heaps almost immediately 
baked hard by the sun, and as they are firm enough to bear 
the railroad we intend putting upon them the better to expe- 
dite the mails from India, so we hope they will be high 
enough to keep out the sand drifts from the canal. 

" And what are your other great difficulties, mon cap- 
taine ?" 

" Well, monsieur, at Chalouf, near Serapeum, we have 
struck a peculiar hard stone-at the depth of twelve feet, and 
are obliged to blast to clear it out (it is axolite). Then the de- 
posit of the Nile mud near Port Said will always keep us 



dredging. But what we fear most is the Bed Sea. For a 
long distance from Suez it is extremely shallow ; then, lower 
down, it is very rocky ; and while this is nothing to steamers, 
which can easily keep the narrow channel, yet with the wind 
blowing six months one way and six months the other, it 
will not be easy for a heavily-laden clipper to keep off the 
ground. Yet these things will all be set right, for trade will 
take the shortest route, and the Suez Canal will be a success, 
although no nation now believes it except France, and (with a 
bow) America.' 

" A few words now upon the canal in 
general. Whether or not the idea orig- 
inated with IPharaoh, Napoleon I. acted 
upon it, and actually had a survey made, 
when it was reported that there was a 
difference of thirty feet in the level of 
the two seas ; and for that and other 
reasons the project was abandoned, and 
lay dormant until about 1854 ; upon the 
30th of November of which year the 
contract between the Egyptian govern- 
ment and " Compagnie Universelle du 
Canal Maritime de Suez " was signed. 
Its duration, is ninety-nine years from 
the day of the opening of the canal for 
traffic. . The Egyptian government is to 
receive fifteen per cent of the net profits, 
and holds a large proportion of the com- 
pany's bonds. Egypt conceded to the 
company all the lands which might be 
irrigated by the fresh-water canal, and 
in 1868 bought back its own concession 
for a sum equal to ten millions of dol- 
lars. 

"Kantara is thirty -one miles from Port Said, and the car.al 
is almost perfected thus far ; that is to say, although the 
dredges are still at work, yet for this distance the canal is 
one hundred yards wi*e and of an average depth of twenty-six 
feet ; and these are to be the dimensions for its entire length. 
A curious feature, which is visible along the narrow parts of 
the canal, is a current flowing in from the north at the rate 
of one and a half knots per hour. Although it is many 
months since the water attained its level, yet this current 
still continues. Our captain attributed it to evaporation and 
absorption. It must be . remembered that all the cuttings 
have been from the Mediterranean towards Suez, and that 
the main body of the men employed, numbering eighty-five 
hundred, are working at the head of the canal, which is now 
advanced as far as Serapeum. Here it is necessary to cut 
through a number of sand hills to the Bitter Lakes, which 
are a series' of depressions in the desert, in the lowest parts of 
which a re marshy ponds. They are twenty-five miles in ex- 
tent, and it is expected that, when the water is let in, an area 
of one hundred and forty thousand acres will be covered. 
(This has sincebeen done). Then comes the Chalouf cutting 
to Suez, sixteen miles, and the seas meet. 

" On the 1st of January, 1869, there were at work eighty- 
five hundred men. These men are obliged by the Egyptian 
government to work on the canal, but are paid by the compa- 
ny at the rate of two francs per day. The engines for dredg- 
ing are sixty in number. Each cost two hundred thousand 
dollars in gold. The expenses amount to one million dollars 
in -gold per month, and the work has already absorbed forty 
millions of dollars. It is said that the rates of toll are to be 
ten francs per tun. The company is a private one, and has 
not been publicly recognized or assisted by the French gov- 
ernment. 

" With regard to the rocks, the calms, and the tortuous 
channels of the Red Sea, mentioned before as the chief obsta- 
cle to the use of the canal by the larger class of merchant- 
men, plans have already been elaborated in England, with a 
view to the building of a class of vessels suited to this trade, 
and carrying each sufficient steam power to assist her 
through the canal and down the Red Sea. For the dispatch 
of mails and the transport of troops, this route will be imme- 
diately available ; and although it will take time to conquer 
English prejudices and predilections, yet in time the bulk of 
the India trade must come this way." 



THE PEACH TREE INSECT. 



The " Peach Borer" is becoming extinct in many parts of 
the West, and the peach trees are beginning to thrive again. 
Mounding up the trees with earthhas beenlong practiced, as 
a preventive against the borer worm ; but writers in the En 




tomologist say it does no good. Peach orchards, where hogs 
are allowed to run, seem to be kept free from the insect. Lime 
and ashes are of no value. 

The above illustration shows the moths of the borer. Fig. 
1 is the female ; Fig. 2, the male. 



Abtificial stone is made by mixing sand with a concen- 
trated solution of silicate of soda. The pasty mass thus formed 
is placed in the mold of the desired shape. It is then dried, but 
is yet as brittle as biscuit. It is next saturated with a solu- 
tion of chloride of calcium. In about an hour the chemical 
change takes place, and the whole mass becomes as hard as 
stone ; finally, it is washed and dried. — 8. Piesse. 



"THE WELCOME STRANGER" NUGGET, FOUND NEAR 
DtJNOLLY, IN AUSTRALIA. 

Attention has been already directed to the many large pieces 
of gold which have been found in the neighborhood of Dun- 
oily ; and, when the printing of this work was nearly com- 
pleted, on the 5th February, 1869, there was unearthed by 
John Deason and Richard Oates a nugget weighing more 
than 2,280 oz., 10 dwts., 14 grs. It was found on the extreme 
margin of a patch of auriferous alluvium trending from Bull- 
dog Reef. According to information furnished by Mr. Knox 




Orme, it appears that this mass of gold was lying within two 
feet of the bed-rock (sandstone), in a loose, gravelly loam, 
resting on stiff, red clay. It was barely covered with earth. 
It was about twenty-one inches in length and about ten inches 
in thickness ; and, though mixed with quartz, the great body 
of it was solid gold. The annexed engraving has been re- 
duced from a large sketch made by Mr. Francis Fearn, which 
was certified by the discoverers as a fair representation of the 
nugget found by them. Comparing it with a photograph of 
a sketch made from memory by Mr. Charles Webber, it would 
appear to represent not incorrectly the outward appearance of 
the " Welcome Stranger." 

It is to be regretted that a cast or a photograph was not 
made, and the weight and specific gravity of it ascertained 
when it was first dug o::t of the ground. The discoverers 
appear to have heated it in the fire in their hut, in order to 
get rid of the quartz, and thus to reduce its weight before 
conveying it to the bank at Dunolly. 

The melted gold obtained from it was 3,288 ozs., 10 dwts., 
14 grs.,but a number of specimens and pieces of gold (weigh- 
ing more than 1 lb.) were detached from it before it got into 
the hands of the bank manager ; and what was broken off in 
the hut while it was on the fire, it is useless to guess. 

Mr. Birkmyre says : " The gold of this nugget, from the 
crucible assays, I found to be 98'66 per cent of pure gold. It 
thus contains only l-75th of alloy, composed chiefly of silver 
and iron. The melted gold, with that given away to their 
friends by the fortunate finders, amounted to 2,280 ozs., or 
2,248 ozs. of pure gold — its value at the Bank of England be- 
ing £9,534." 

The neighborhood of Dunolly is almost unprospected coun- 
try. For many miles there are out-cropping reefs which have 
yielded very large pieces of gold : and it is not at all improb- 
able that other pieces of gold will be found as far exceeding 
the " Welcome Stranger " in weight and value as that nug- 
get exceeds any yet recorded. 

Near the spot where this mass was found there were un- 
earthed two nuggets weighing respectively 114 ozs. and 36 
ozs. Very heavy gold is characteristic of this district ; and 
large nuggets are found nearly every day. — From It. Brmigh 
Smyth's " Gold Fields and Mineral Districts of Victoria.'' 
* « ■ «■ 
THE HOLSTEIN INTERMARITIME CANAL. 



EABLY ATTEMPTS FOE DIRECT INTERMABITIME COMMUNI- 
CATION. 

The idea of constructing ship canals across narrow strips 
of land, for promoting commerce, is not new. From a work 
of Antonio Galvao, entitled "Tratado dos Desevhrimentos" we 
note the fact that the opening of a ship canal between the 
Atlantic and Pacific Oceans — " the mightiest event, probably, 
in favor of the peaceful intercourse of nations which the 
physical circumstances of the globe present to the enterprise 
of man" — was proposed to Charles the Fifth in 1528. And, 
strange as it may seem, the inquiries, instituted at that time, 
led to the recommendation of the same lines that were 
planned in 1825. Still older is the project of the opening of 
ship canal across the Isthmus of Corinth in the Mediterranean. 
It engaged the attention of Periander, Demetrius, Julius 
Caesar, Caligula, Herodes, and Atticus, but it was reserved for 
Nero to take the first active step toward the accomplishment of 
this end. He completed a canal half way, as lately ascer- 
tained by the explorations of the learned Frenchman, Mons. 
Grimaud de Caux. This isthmus connects the peninsula of 
Morea with the province of Attica, in Greece. By means of 
a canal cutting through this narrow strip of land, the route 
from the Ionian Sea to the Archipelago would be consider- 
ably shortened. Such a canal would be of great importance, 
as enormous quantities of grain are exported from the bor- 
ders of the Black Sea to the seaports of the Adriatic. 

The project of uniting the Baltic with the North Sea 
by a navigable ship canal dates from the zenith of Lubeck's 
•commercial prosperity, and was suggested first as early as 
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1390. This project occupies a t the present moment the at- 
tention of the North German Parliament, and, being one that 
may safely be ranked among the gigantic engineering enter- 
prises of the present age, we have endeavored to collect 
such accurate knowledge with regard thereto as existing 
sources admit. 

WHY THE PROJECT TV AS STABTBD. 

Two reasons call peremptorily for the accomplishment of 
a navigable route between the North Sea and the Baltic, to 
wit : gain in time and safety. The distance between the 
English canal to the open Baltic Sea around the promontory 
of Skagen is about 880 miles. It would be shortened for 
two fifths of its whole length if a straight route from one 
shore of Holstein to the other could be chosen. Steamers 
would thus be enabled to make the voyage from London to 
St. Petersburgh in five days, instead of seven, whi 1 emailing 
vessels would gain from one week to one month, according 
to circumstances. 

The second reason for the building of a ship, canal is still 
more important. According to even very incomplete statis- 
tical data, the annual number of losses of vessels in that 
portion of the sea is greater than that of any other equally 
large portion of the globe. This is the more to be deplored 
as the route around Cape Skagen is the only one from the 
North Sea to the coasts of Sweden and Finland, as well as to 
the very heart of Russia. Indeed, it has been ascertained 
that the yearly loss experienced on the old sea way amounts 
to three millions rix dollars, or about two million dollars in 
gold. This sum is certainly a large one, but it must be re- 
membered that the cargoes of many vessels a,re exceedingly 
valuable. For instance, the cargoes of the American bark 
Joseph Clark and the English steamer Arctic amounted to 
half a million dollars in gold ; the former vessel was ship- 
wrecked in 1857, and the latter in 1860. These accidents 
mainly occur on the western coast, especially on the sand 
banks of Skagen, which, for this reason has been denominat- 
ed " the graveyard of ships." Indeed, small and large 
wrecks are Been there in every condition and at every time 
of the year. 

It may be remarked that-there are now two channels 
across the isthmus of Holstein ; they are, however, alto- 
gether inadequate to the existing demands of navigation. 
The one is the so-called Strekenitz canal, begun in 1390 and 
completed in 1398. It is one of the oldest in Europe, and 
connects the river Elbe with the Trave, uniting with the 
former just above Lauenburg, and with the latter above Lu- 
beck. The second artificial water communication is known 
under the name of the Schleswich-Holstein, or Eyder Canal, 
and may be found on any good map. 

THE PROPOSED LINE. 

This has been submitted to the world in the form of an 
anonymously published pamphlet, entitled, " The Cutting of 
of the Isthmus of Holstein between the Baltic and the 
North Sea." Lubeck is proposed as the eastern terminus of 
this route, while it is thought that the most feasible point 
for the western terminus would be Gluckstadt upon the Elbe. 
This line, as shown by accurate and reliable surveys, would 
require no locks. It is proposed to follow the river Trave 
from Lubeck to a point where it approaches the Hemmels- 
dori Lake. This lake belongs to the most remarkable water 
reservoirs of the Baltic countries; originally an inlet, as most 
of the other lakes of the Baltic, it is now separated from the 
sea by a narrow strip of maritime deposits. Hills of about 
one hundred feet in hight protect it against all winds in such 
a manner that Napoleon I. designated it for a winter harbor 
for his Baltic fleet, when, by the catastrophe of 1813, the 
whole project fell into oblivion. Moreover, this natural 
harbor is situated in the midst of one of the most populous, 
prosperous, and best cultivated districts ; it is surrounded by 
a circle of charming villages, and only awaits the comple- 
tion of the projected canal to become an excellent sea- 
port. The length of the section from this lake to Gluck- 
stadt is forty-eight miles ; adding thereto the distances 
through the lake and from Lubeck to the Baltic, we have a 
total length of fifty-three miles, or over half the length of 
the Suez Canal. The cost of the execution of this work, in- 
cluding the construction of harbors at Gluckstadt and Lubeck, 
has been estimated at $23,720,930, in gold. 

Should a work of this kind be executed, a yearly passage 
of from twenty to thirty thousand vessels through the canal 
might safely be predicted. Such a strait would open to the 
ocean the immense territory in Russia ; and, besides this, 
the Prussian coast, which is over half the length of that of 
France would be made directly accessible to the open sea. 

Taken all in all, the cutting of the isthmus of Holstein 
may safely be contrasted with that of Suez. In shortening 
an old way of traffic it will contribute of transforming the 
slow march of civilization in the northern European coun- 
tries into one worthy of this century of steam. 

THE CONTRACTION OR SHRINKING OF TIMBER. 



In a lecture delivered by John Anderson, C. E., at the " So- 
• ciety of Arts " in London, some information was given on the 
contraction of timber which we deem of sufficient interest to 
reproduce from T hs Builder, together with the diagrams illus- 
trative of the subject. 

The lecturer, after some introductory remarks proceeded as 
follows : 

The wretched state of the floors, doors, and shutters in 
many of the London houses too plainly gives ample and com- 
plete evidence of persistent disobedience to the natural law 
of shrinkage, and the only hopeful consolation is that we do 
not go unpunished, as the penalty inflicted in time may 
lead to improvement. 

An examination of the end section of any exogenous tree, 





such as the beech or oak will show the general arrangement 
of its structure. It consists of a mass of longitudinal fibrous 
tubes, arranged in irregular circles that are bound together 
by means of radial strings or shoots, which have been vari- 
ously named ; they are the " silver grains " of the carpenter, 
or the " medullary rays " of the botanist, and are in reality, 
the same a,s end wood, and have to be considered as such, just 
as much as the longitudinal woody fiber, in order to under- 
stand its action. From this it will be seen that the lateral 
contraction or collapsing of the longitudinal, porous, or tabu- 
lar part of the structure, cannot take place without first crush- 
ing the medullary rays, hence the effect of the shrinking finds 
relief by splitting in another direction, namely in radial lines 
from the center, parallel with the medullary rays, thereby 
enabling the tree to maintain its full diameter, as shown in 
Fig. 1. 

If the entire mass of 
tubular fibercomposing 
the tree were to con- 
tract bodily, then the 
medullary rays would 
of necessity have to be 
crushed in the radial 
direction to enable it to 
take place, and the tim- 
ber would thus be as 
much injured in pro- 
portion as would be the 
case in crushing the 
wood in the longitudi- 
nal direction. If such 
an oak or beech tree is cut into four quarters, by passing the 
saw twice through the center at right angles, before the con- 
tracting and splitting have commenced, the lines a c, and c 
b, in Fig. 2 would be of the same length, and at right angles 

to each other,or, in the 
technical language of 
the workshop, they 
would he sq uare ; but, 
after being stored in a 
dry place, say for a 
year, it would then 
be seen that a great 
change had taken 
place both in the form 
and in some of the di- 
mensions ; the lines c 
a,c b, wo aid be the 
samelength as before, 
but it would have con- 
tracted from a to b very considerably, and the two lines c a, 
and c b, would not be at right angles to each other by the por- 
tion here shown in white in Fig. 8. The medullary rays are 
thus brought closer by 
the collapsing of the 
vertical fiber. But, sup- 
posing that six parallel 
saw cuts are passec 
through the tree so as 
to form it into seven 
planks, as shown in 
Fig. 4, let us see what 
would be the behavior 
of the several planks. 
Take the center plank 
first. After due season- 
ing and contracting, ii 
would then be found' 
that the middle of the board would still retain the original 
thickness, from the resistance of the medullary rays, while it 
would be gradually reduced in thickness toward the edges 

for want of support, and 
the entire breadth of the 
plank would be the same 
as it was at first, for the 
foregoing reasons, and as 
shown in Fig. 5. Then, 
taking the planks at each 
side of the center, by the 
same law their change 
and behavior would be 
quite different ; they 
would still retain their 
original thickness at the 
center, but would be a 
little leducea on eacu edge throughout, but the side next 
to the heart of the tree would be pulled round or partly 
cylindrical, while the outside would be the reverse, or 
hollow, and the plank 
would be considerably 
narrower throughout its 
entire length, more es- 
pecially on the face of 
the hollow side, all dut 
to the want of support. 
Selecting the next two 
planks, they would be 
found to have lost none 
of their|thickness at the 
center, and very little of 
their thickness at the 
edges, but very much of 
their breadth as planks, and would be curved round on the 
heart side and made hollow on the outside. Supposing some 
of these planks to be cut up into squares when in the green 
state, the shape that these squares would assume, after a 






period of seasoning, would entirely depend on the part of the 
tree to which they belonged ; the greatest alteration would be 
parallel with the medullary rays. Thus if the square was 
near the outside, the effect would be as shown in Fig. 6, 






namely, to contract in the direction from a to b, and after a 
year or two it would be thus, as seen in Fig. 7, the distance 
between c and a being nearly the same as they were before, 
but the other two are brought by the amount of their con- 
traction closer together. By understanding this natural law, 
it is comparatively easy to know the future behavior of a 
board or plank by carefully examining the end of the wood, 
in order to ascertain the part of the log from which it has 
been cut, as the angle of the ring growths and the medullary 
rays will show thus, as in Fig. 8. 

If a plank has this ap- 
pearance, it will evi- 
dently show to have 
been cut from the out- 
side.andf or many years 
it will gradually shrink 
all to the breadth, while, the next plank, shown in Fig. 9, 

clearly points close to 
the center or heart of 
the tree, where it will 
not shrink to the 
breadth but to a va- 
rying thickness, with 
the full dimensions in the middle, but tapering to the edges, 
and the planks on the right and left will give a mean, but 
with the center sides curved round, and the outside still more 
hollow. 

The foregoing remarks apply more especially to the stronger 
exogenous woods, such as beech, oak, and the stronger home 
firs. The softer woods, such as yellow pine, are governed by 
the same law, but in virtue of their softness another law 
comes into force, which to some degree affects their behavior, 
as the contracting power of the tubular wood has sufficient 
strength to crush the softer medullary rays to some extent, 
and hence the primary law is so far modified. But even with 
the softer woods, such as are commonly used in the construc- 
tion of houses, if the law is carefully obeyed, the greater part 
of the shrinking, which we are all too familiar with, would 
be obviated, as the following anecdote will serve to show : It 
was resolved to build four houses, all of the test class, but one 
of the four to be pre-eminently good, as the future residence 
of the proprietor. The timber was purchased for the entire 
lot, and the best portions were selected f orhouse No. 1, but by 
one who did not know the law, and to make certain of success 
this portion of the wood had an extra twelve months' season- 
ing after it was cut up. The remainder of the wood was then . 
handed over to a contractor for the other three houses, who 
han an intelligent young foreman, who knew the structure 
of wood as well as how to obey the law, and who, therefore- 
had the wood for the three houses cut up in accordance there- 
with. The fourth house was built the following year by an- 
other man ; but long before ten years had passed to the great 
surprise and annoyance of the proprietor, it was found that 
his extra good house, No. 1, had gone in the usual manner, 
while the other three houses were without a shrinkage from 
top to bottom. As Solomon says, " Wisdom is profitable to 
direct." 

A similar want of correct knowledge of the natural figure 
and properties of the structure of wood, such as the oak, is 
constantly shown by the imperfect painting to resemble that 
wood, as exhibited on the doors and shutters of many of the 
houses of this metropolis. If we cannot afford to have genuine 
wainscot doors, as in France, but yet desire to have an imitation, 
it would surely be worth the trouble to have a block cut from 
the quarter of an oak tree, and to have each of its six sides 
planed and polished, in order to make plain their several fea- 
tures. The house painter would then see what nature really 
is, and thus save us from the ridicule of other nations, when 
we mix up " silver grains " and all the other natural features 
upon one side of a board or panel. 



On Cotton-seed Oil, and its Oetection wlien mixed 
^vitta otlier Oils. 

Mr. Reynolds believes that nearly the whole of cotton-seed 
oil is used in the sophistication of oils of older repute. The 
probability that the supply will now continue and increase is 
especially indicated by a consideration of the source of the 
oil. The weight of seed yielded by each cotton plant is about 
three times as great as the cotton obtained from it, and up to 
the present time nearly the whole of this seed has been 
wasted, or returned to the soil as a fertilizer. The present 
price of the refined oil is less than three shillings per gallon, 
and, considering the large porportion of seed that has yet to 
be utilized, it is probable that it will long continue to be the 
cheapest fixed oil in the market. Hence the desirability of 
our giving some attention to a substance which is pretty sure 
to present itself to us in our daily avocations in some shape 
or other. 

After describing the methods of preparing and purifying 
cotton-seed oil, Mr. Reynolds adds some remarks upon the de- 
tection of this oil when mixed with olive oil. A well-known 
chemist, whom he regarded as the highest authority upon the 
subject of the adulteration of oils, told him that lie did not 
know of a test for this purpose. 

The experiments which he made induced him to regard the 
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nitrate ot mercury test as affording sufficiently clear re- 
actions to enable him to fiDcl this oil when mixed with 
olive oil. 

He used Pontet's test as follows : 6 parts of mercury are 
dissolved in 7| parts, by weight, of nitric acid, T3S without 
the application of heat, and form the test solution. The tubes 
for making these experiments are merely strong test tubes 
of 7 inches in length, and holding about a fluid ounce. They 
are roughly graduated by pouring in 30 minims of water and 
scratching a line upon the glass ; another line is made at the 
point reached when a total of 6 drachms of water have been 
poured in. The lower line is marked " test," the upper one 
" oil." Pour in first the test to its mark, and fill up with the 
suspected oil to the other line ; shake well and set aside, 
shaking again about an hour afterwards. In from three to 
twelve hours, according to the temperature, etc., a genuine 
olive oil will have solidified entirely, the product after the 
latter interval being quite hard when touched by a glass rod. 
Cotton-seed oil, when similarly treated, will not solidify, but 
remains fluid. A mixture of 25 parts of cotton-seed oil with 
75 parts of olive oil gives an intermediate condition. The 
contents of the tube become solid, but if a little be taken out 
with a glass rod, it is found to be soft, pasty, and without 
any friable character. On the other hand, when pure olive 
oil is so treated, the product is hard, friable, and not pasty. 
Comparative trials should always be made, and caution exer- 
cised in accepting the apparent conclusions. Where only 
12i per cent of cotton-S3ed oil is present, the reactions are not 
so distinct as with 25 per cent., but Mr. Reynolds considers 
them usually sufficient to decide the case.— Druggists' Cir- 
cular. 



THE MANUFACTURE OF SULPHURIC ACID. 

From the Report of J. Lawrence Smith, United States Commissioner to 
Paris Exposition. 



Black Ash—Mond'S Process for Obtaining Sulphur.— I pro- 
pose giving a tolerably full account of Mond's process, as 
described by himself, in using the waste from the black-ash 
generally employed in England, and which allows of more 
rapid operation than the more compact waste of most con- 
tinental works. 

In place of the set of four vats generally in use for lixiv- 
iating black-ash, he employs a set of ten or twelve. All of 
thes "are connected by pipes in the usual way, so that the 
soda liquor runs from the bottom of one vat to the top of 
the next one, and by special pipes and taps which allow the 
sulphur liquor to run out of the bottom of each vat to the 
top of any other vat in the set. Besides this, they are pro- 
vided with extra tans and shoots to convey the sulphur liquor 
to wells or settlers.' The lower parts of all the vats are con- 
nected with a fan (capable of producing a pressure of about 
seven inches ot water), by pipes furnished with dampers, 
which regulate the quantity of air passing through. 

A noiseless fan of Schick's construction twenty inches in 
diameter, price $50, propels a sufficient quantity of air for 
the treatment of the waste resulting from 100 tuns of salt cake 
per week. Four of the vats are always filled with black-ash 
in the course of lixiviation ; the other six or eight with waste 
to be treated according to the invention. As soon as the 
black-ash is completely spent, and the weak liquor is well 
drained off, the connection with the fan is opened. The waste 
soon begins to heat, the temperature gradually rising above 
200° Fah., and gives oil' quantities of steam, becoming 
greenish, and afterward yellow on top, gets more and more 
dry, and would take fire if the air was passed through long 
enough. The time for discontinuing the passing of air, so 
as to have the best resu! ts, must be ascertained in each es- 
tablishment by experiments, and varies according as much 
or little hyposulphite in the hydrosulphide and bisulphide 
of calcium are formed, which are afterward oxidized into 
hyposulphite. A part of the hyposulphite is again decom- 
posed into sulphur and sulphite, which is very insoluble, and 
cannot bo extracted by lixiviation. Carrying the oxidation 
too fur would therefore entail a serious loss. On an average 
the time of exposure will be limited to between twelve and 
twenty four hours. The waste is now lixiviated systemati- 
cally with cold water, the weaker liquors passing from one 
vat to the next one in course of lixiviation, so as to obtain 
only strong liquors, which operation can bo easily performed 
in six to eight hours. When this lixiviation is finished, ail- 
is again passed- through the waste in exactly the same way 
as iSfore ; the waste is again lixiviated, and the same treat- 
ment is repeated a third time. The vat is then ready to be 
cast, and is again filled with black-ash. When the opera- 
tions have been well conducted, sulphur equal to about 12 
percent of the weight of the salt cakes used in making 
black-ask is obtained in solution from the waste. The waste 
contains only traces of sulphide of calcium, and is principally 
composed of carbonate of lime, sulphite, and sulphate of 
lime, which, far from being noxious, make the waste, on the 
contrary, a valuable manure. In separating the sulphur 
from the liquors thus obtained, by adding muriatic acid, I 
met with much more difficulty than I had anticipated from 
such a reaction. 

The oxidation of the waste is regulated so as to obtain a 
liquor, which contains as nearly as possible to every equiva- 
lent of hyposulphite two equivalents of sulphide. This liquor 
is decomposed by first adding to a certain small quantity of 
acid an excess of liquor, until there is a trace of sulphide in 
the mixture ; then a quantity of acid sufficient to neutralize 
the whole of the calcium is poured in ; a new quantity of 
liquor equivalent to this last quantity of acid is added, and 
then acid again and liquor again, and so on until the vessel 
is nearly filled. To the last liquor only one half of the re- 
quired acid is added, and steam introduced until the liquid 



shows a temperature of about 140° Fah. Practically speak- 
ing, the liquor and acid are poured at the same time into 
the decomposing vessel in nearly equivalent proportions, the 
workmen taking care to keep a small excess of liquor up to 
the end of the operation. This part of the process is carried 
on in covered wooden tanks connected with a chimney in 
order to carry off any sulphureted hydrogen which may be 
evolved by mistake of the workmen. If properly carried out 
there should be, however, no appreciable quantity of that 
gas evolved. 

The practical result of this mode of working is simply 
precipitation of nearly the whole of the sulphur in a pure 
state. 

CaO, So 2 + CaS x + 3 H Cl = 3 Ca Cl + 3 HO + (2 + x) S. 

The details of the reaction are, however, very complicated, 
almost all the different acids of sulphur being probably formed 
during the process. 

» In practice, about 90 per cent of the muriatic acid, calcu- 
lated according to the above-described method, is required to 
thus effect the complete decomposition of a well-proportioned 
liquor. If it contains more hyposulphite than above indicated, 
less acid is, of course, to be used. About 90 per cent of the 
sulphur contained in the liquor is precipitated in an almost 
pure state, and settles exceedingly well within two hours. 
The supernatant clear solution of chloride of calcium is then 
drawn off, and another operation directly commenced in the 
same vessel as soon as a sufficient quantify of sulphur is col- 
lected in it, which will depend on the size of the vessel an d 
on the strength of the liquor, ranging from 4 per cent to 7 
per cent of sulphur ; it is drawn out by means of a door at 
the lower part of the vessel into a wooden tank with a 
double floor, where the chloride of calcium is washed out by 
water, and the sulphur is then simply melted down in an iron 
pot. The product thus obtained contains only from one tenth 
of one per cent to one per cent of impurities, and is thus by 
far superior to any sort of brimstone in the market, though 
it has sometimes a rather darker color, caused by traces of 
sulphide of iron, or a little coal dust, which latter may have 
been suspended in the muriatic acid. 

The total yield of sulphur obtained by the process amounts 
thus to 10 or 11 per cent of the weight of the salt cake used 
in making black-ash, or to about one half of the sulphur 
therein contained, and to about 60 per cent of the sulphur 
contained in the waste. It is still hoped, however, to con- 
siderably increase this quantity after some more years of 
experience. 

The cost of production is inconsiderable. In the different 
continental and English works, where the process has now 
been working for years, the expense for wages, fuel, and 
maintenance amounts only to $5 per tun of sulphur, and the 
outlay for the apparatus will be more than covered by the 
net profits of the first year. An establishment making throe 
tuns can save at least $2,000. 

(To be continued.) 



For the Scientific American. 
THE RELATION OF MECHANISM TO ART. 
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The facility for duplication produced by mechanical pro- 
cesses has aided signally in the perpetuation of artistic pro- 
ductions. In the single department of casting, the varieties 
of artistic forms that are multiplied become illimitable. The 
commonest articles of domestic use, with the aid of mechan- 
ism are embellished by the perpetuation of the work of artists. 
Even so ordinary an object as a parlor stove is now decorated 
with scrolls and flowers and other devices not unworthy the 
chisel of a sculptor. The application of the same principle 
of casting gives us beautiful ornaments in gas fixtures, 
chandeliers, picture frames, cornices, type, and a million 
other devices of the plastic art. 

Likewise the wonderful improvements in printing have 
perpetuated the achievements of the draftsman and en- 
graver, until the cheapest book is incomplete without its 
complement of artistic illustrations. 

In articles of dress, too, the combination of mechanism and 
art is peculiarly striking ; see the exquisite texture and pat- 
terns of brocades, of embroideries, of laces, and even of the 
cheaper goods. How beautifully is the universal taste for 
regular forms ministered to, while in even the cheapest cali- 
coes are seen some productions of great artistic skill. 

Take the single article of carpets, of all the varied products 
of the loom, and we find that in the combination of colors, 
the delineation of objects, the art of the painter is often fair- 
ly rivaled. The cheapness of duplication by mechanical 
means is also an essential requisite for its success in multi- 
plying artistic forms. Take, for instance, paper hangings — 
the finest of which are almost undistingaishablo from fresco 
painting — a day-laborer can paper the walls of his dwelling 
almost as cheaply as he can whitewash them. 

The difficult and expensive art of engraving affords one of 
the most striking illustrations of the' point in question. Few 
persons are aware of the immense expenditure of time and 
money and artistic ability that are necessary to produce an 
ordinary bank note or a common stamp. The elegance that 
marks them would be absolutely unattainable without the 
wonderful mechanism through which an expense of a hundred 
thousand dollars is made available on each two cent letter 
stamp. 

Nor should we overlook in this connection the beautiful 
shapes that are furnished by such absolute mechanism as the 
turning lathe. The ornamentation of bank notes, of the 
backs of watches, of furniture, machinery, and tools, by the 
simple operations of the lathe are familiar examples. 
I And now, in obedience to a great law, and following in the 



train of mechanical triumphs comes chromo lithography, per- 
petuating the skill of the painter as printing has perpetuated 
the skill of the engraver. 

The whole subject is suggestive of the correlation of the 
arts. Just as individuals cannot improve without improving 
the nation, so one art or science cannot advance without 
carrying the sister arts and sciences in its train. The triumph 
of mechanism has been the perpetuation of art. 
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Tlie California Fairs. 

Messrs. Editohs : — While waiting to keep an engagement 
in this Fair building of the Mechanics' Institute of San Fran- 
cisco, I am reminded that your readers might be pleased to 
see even a hasty sketch of the two California Fairs — the State 
Fair at Sacramento recently closed, and this one at San Fran- 
cisco, recently opened. 

Of the State Fair at Sacramento I cannot say too little ; 
while of this one I can scarce say enough, in the little space 
at your disposal for .such a purpose. To say that the State 
Fair, so much and so loudly heralded, was a disgrace to Cali- 
fornia, and would have been unworthy as an exhibition of 
the industry and productions of any fourth -rate couniy with- 
in her borders, is to speak a simple truth. 

The one thing which seems to have engrossed the facilities 
of the managers, was the half-mile race course. The entire 
machinery department consisted of a boiler, engine, and shaft- 
ing — all the requisites for machines in motion, without a single 
machine of any kind to be thus exhibited ; a part of the space 
set apart for this purpose was used for the display of a slim 
collection of agricultural implements. 

Pleasanter far is the duly of calling attention to this Fair 
of the Mechanics' Institute, held in a building some 250 by 
150 feet, provided with double galleries on each side of the 
nave (which is not far irom 75 feet wide and 50 feet high) 
constructed for the purpose, and well filled in every part with 
articles of use and novelty. 

The central feature of the main exhibition room is an oval 
shaped fountain, around which, and freshened by the cease- 
less play of the waters, the most tempting fruits are displayed 
— fruits of all seasons and of almost every clime. Beans and 
blackberries, apples and apricots, grapes and lemons, melons 
and oranges, pears and pomegranates, peaches and pumpkins, 
plums and potatoes, peppers and quinces, strawberries and 
squashes. Turnips and vegetables, of every kind, are exhib- 
ited in great profusion, while pilfering fingers are restrained 
by the intervention of coarse wire nettings. Flowers and 
plants, too, of number and variety uncounted, are assigned 
places in the immediate vicinity ; and behind them again are 
stands, where new cider is made, which, with California Vichy 
water, slakes thirst for the thirsty. 

The general effect of the decorations ot the room is excel- 
lent. Indeed the exhibition of taste in the arrangement of 
draperies and in the classification of articles is well worthy 
the attention of our American Institute managers. Without 
attempting to particularize, I will content myself with a par- 
tial enumeration of articles which attract my attention as es- 
pecially novel or useful. Not the least of these is the Patent 
Agency — where a variety of quaint models appear, and be- 
hind them two specimens of printing presses, one a power and 
the other a hand press. On the latter is being printed a fac- 
simile of Ben Franklin's first newspaper, copies of which are in 
very good demand at a dime each. 

A suspension bridge connects the galleries near the foun- 
tain, and enlightens the «therwise ignorant as to the modes 
of making and using wire cables for such purposes. The 
bridge is the joy of all juvenile and many senile visitors. 

Did you never think of the advantages of windows without 
weights '? Here is Sullelt's ball window catch which holds 
either upper or lower sash at the precise point desired — a 
more simple and effective appliance for the purpose than I 
have heretofore seen. 

Dreamed you never of an endless band saw for scroll as 
well as heavy work? Many a time have I, and my dream 
here has substantial shape in the contrivance of Otis Jackson. 
The wheels upon which the saw moves are about five feet di- 
ameter, made of iron, tired with leather ; and the ends of the 
saw are skillfully brazed together, forming, substantially, an 
endless belt. Have you broken your brJck at your father's 
wood pile 1 Then you would look with pleasure on Noel's ap- 
plication of crank power to a common buck-saw, worked in 
connection with a common buck for the wood. 

And if the pump were as absolute a necessity in New York 
as it is in California, your eyes would sparkle at sight of At- 
wood & Bodwell's self -regulating wind-mill lor operating it, 
and also at that of the Gerrish submerged force pump as a 
substitute for the usual style of the article. 

Had you plowing to do, and California- soils in place of the 
stony hardnesses of New England, you would debate less 
upon the instrument itself than upon the ease of the scat. 
The several gang plows in use here do their work well, and 
all of them provide a comfortable seat for the driver, while 
the work goes on. Nearly a dozen different specimens of gang 
plows, the work of as many different makers, are here on ex- 
hibition. They consist of two plows managed in connection 
with a two-wheeled vehicle on which the driver rides. 

If the construction of water and sewer pipes required your 
consideration, you would doubtless respect the asphaltolin 
pipes, and wonder why the same material might not be ap- 
plied to tunnels of large caliber. 

A blower on Root's plan, built at the Globe Works,j3tock- 
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ton, would not seem wonderlul, because you will find a larger 
instrument in your city. 

Enough, however, of machinery, and almost enough of the 
Fair. Let us enter only, before we leave, this large rqom 
built and lined with the different kinds of wood which grow 
in California. The wood riches of all the earth are seemingly 
gathered here, so many are the kinds and so well polished 
the specimens. Strahle & Hughes, who exhibit, call it the 
" Laurel Palace," and a palace it certainly is — worthy the 
Fair and worthy the State. B. 

San Francisco, Sept. 27, 18G9. 

Oh tlie Assimilation of Inorganic Suhstances in the 
Animal Hcoiioniy. 

Messrs. Editors : — The idea that inorganic substances are 
not assimilated in the animal organism, advanced by a corres- 
pondent, pages 166 and 280, current volume, is a favorite theo- 
ry of the so-called vegetable or Indian doctors, to which class 
his authority, Dr. Bellows, appears to belong. The theory in 
question is founded on the obscure notion that some myste- 
rious change takes place when an inorganic compound is ab- 
sorbed in a vegetable, that it is vitalized, and that only vital- 
ized compounds can be appropriated by living animals. Un- 
fortunately this theory is not borne out by the facts; the very 
contrary is true. It might, with some slight chance of sue 
cess have been defended many years ago, when the sciences of 
synthetic organic chemistry and biology were yet unborn ; 
but since we have learned to compose many so-called organic 
compounds, for instance, alcohol, gum, sugar, etc., and even 
urea and several other animal substances, out of their con- 
stituent elements — without the aid of living organisms — and 
that these thus artificially manufactured substances are per- 
fectly identical, to all intents and purposes, to those derived 
from the usual organic channels, and act on the animal sys- 
tem in the same manner, the doctrine of the so-called " vital- 
ism" is exploded. 

We know now, also, that there is no difference whatever 
between phosphates, sulphates chlorides, etc., if made by art 
or deriv. d from vegetable sources, so that, for instance, the 
phosphate of lime or soda, naturally found in the bran of flour 
is not in the least different from cny other compound of that 
name, from whatever source it be derived, provided it be pure. 

In regard to the main point, the absorption and assimila- 
tion of inorganic matter, in the animal body ; this is a so well 
established fact as to make the contrary assertion almost unwor- 
thy of contradiction. Water is certainly an inorganic com- 
pound, and this is so largely assimilated that the great por- 
tion of the bodies of all animals consists of water; the salts 
contained in the divers mineral waters, arc so thoroughly as- 
similated as to cause changes in the constitution of the indi- 
viduals using them, even the external applications in the 
shape of sulphur and other baths, have similar effects ; and 
lead, mercury, arsenic, etc., either externally or internally, 
are so thoroughly assimilated as to cause painters' colic, the 
mirror-makers' paralysis, and the finding of arsenic in the 
very bones of the subject. In such cases the antidotes must 
also be assimilated in order to find the poisons and perfect a 
cure. 

It may be asserted that these cases must not be called as- 
similation, and are only an absorption, because such substan- 
ces do not belong in the living organism ; by the following 
facts, however, I will prove that if substances belonging to 
the organism are absorbed in the same manner, they finally 
perform all the functions of assimilated ingredients. 

The cause of chlorosis is that the digestive apparatus is 
unable to absorb the small amount of iron present in many 
kinds of food. Now experience lias taught, in general, that if 
certain necessary substances are not absorbed, all that we 
have to do is to present these very substances in largo 
quantities, and that finally the system will be compelled to 
absorb them. So in chlorosis, iron is administered with the 
food, cither as a metallic powder, an oxide, or as a chalybeate 
mineral water ; if inactive, the dose is simply increased, and 
finally in so.ne cases the disease is only overcome, by giving 
extraordinary large doses, which compel the system more for- 
cibly to absorption. If once absorbed the difficulty is over- 
come, assimilation follows at once. Recent investigations have 
shown that a small quantity of manganese is always present 
in the blood with the iron, and as the iron administered is 
always chemically pure, it was suggested that some eases of 
failure in the iron treatment might bo due to the absence of 
the necessary manganese. The idea was at once acted upon, 
and now, in case of non-success of the iron treatment, all 
physicians who are posted up in regard to the progress of 
their art, add a small quantity of manganese or a suitable 
manganese compound to the iron, and always with perfect 
success. The iron and manganese pills, or quinine and man- 
ganese pills, have, in fact, become a standard prescription. 

If any one still doubts assimilation of inorganic substances 
by the blood, let him try to take phosphate of iron daily. 
Many individuals will soon find that their blood becomes so 
rich under this treatment that it shows itself in pimples over 
the face and elsewhere. Many potash compounds have the 
same effect. 

The above will suffice, I believe, to settle the point in ques- 
tion, and I will only add that the assimilation of inorganic 
compounds seems highly probable, if not proved, by the 
following facts : The rapid cure of sore gums by internal use 
of chlorate of potash ; the prevention of morbid profuse per- 
spiration by the internal use of mineral acids ; the cure of 
epilepsy by sulphate of zinc ; the blue coloring of the skin 
by internal use of nitrate of silver ; the sedative effect of 
bromide of potassium ; the resultant brittleness of the bones 
by the prolonged use of iodides ; the nourishing effect of 
limo water, if added to milk or certain other kinds of food. 
P. II. Vandek Weyde, M. D. 



Tyndall's Theory of Comets. 

Mbssks. Editors : — In your notice of the ingenious theory 
of Dr. Tyndall (p. 219), in relation to comets, I find a corrobo- 
ration of a belief of my own that " all space is filled with im- 
ponderable matter except the small part occupied by the 
planets — which are themselves pervaded by the same — and 
that this ungravitating matter is the medium for the action 
of the imponderable agents, electricity, magnetism, etc., 
which agents are the manifestation of different elements of 
that matter." 

The nucleus of a comet is no doubt ponderable, as it ob- 
serves the laws of gravitation, but is so rare and transparent 
that it obstructs only the calorific rays, while the actinic, pass- 
ing through, precipitate the imponderable matter of space, ren- 
dering it visible, the same as they precipitate invisible vapor 
of water or oilier matter, this being again dissipated as soon 
as the shadow is removed. 

If the nucleus were an opaque body the shadow would be a 
cone, unlike a comet's tail, but being transparent the rays 
passing through are more or less refracted and reflected," 
causing this pseudo-penumbra to assume various shapes, ac- 
cording to the nature of the interruption or the varying di- 
rection of the deflection. 

May not the " luminous envelopes" which surround the 
nucleus, and which yon say are not accounted for by his 
theory, be, on the other hand, a corroboration of it; if it is ad- 
mitted that the sun's actinic rays may be reflected from the 
surface of the nucleus, or from surfaces within it, into the 
spaces immediately around it, with even greater power than 
have those which pass through with but little refraction ? 
This theory, if correct, makes of the sun almost a creator, rea- 
lizing the dreams ol the magi. 

As the " vortical" theory of Laplace and Herschel, if true, 
demonstrates that there was a time when creation commenced, 
and therefore a power which instituted at that time a new 
sun, so I do not despair of our yet finding out the way in 
which it was done. Because we know that gravitation was 
infused into some matter, it does not follow that all matter is 
subject to it. Chari.es. Boynton. 



ilow to I£ill tile Fleas and the Bog. 

Messes. Editors : — Your correspondent, G. W. B., on page 
280 of the present volume, says that " a mixture of carbolic 
acid with water — one fourth acid, three fourths water — put 
on a dog will kill fleas at once." There is a somewhat im- 
portant omission here — it will kill the dog also. 

Your correspondent undoubtedly means one fourth, of the 
saturated aqueous solvMon of carbolic acid, three fourths water. 
Carbolic acid is a crystalline substance (chemically an alcohol 
rather than an acid), which is soluble only to the extent of 5 
per cent in water. A solution for the purpose of killing para- 
sites on animals should contain little more than 1 per cent of 
carbolic acid to 99 per cent of water. 

There is a very dangerous concentrated fluid carbolic acid 
in the market, consisting often of 90 per cent of the pure 
acid, dissolved in some of the hydrocarbons associated with 
it in the process of manufacture. I have purchased this of a 
druggist of the highest reputation in the city of New York 
under the name of " solution of carbolic acid," and have suf- 
fered accidentally in consequence from its cauterizing effects. 
I have been cognizant also of several serious accidents from 
confounding this concentrated fluid with the saturated aqueous 
solution of carbolic acid, which is perfectly safe and strong 
enough for all applications, except surgical, to the living 
subject. 

It is important that some nomenclature should be agreed 
upon, and rigidly adhered to, to distinguish these prepara- 
tions. Otherwise, in the extended use of carbolic acid, fatal 
accidents will be liable to occur. 

Wsi. F. Changing, M. D. 
Providence, B. I. 



Demuth's Improvement in Ctlass Window Lights. 

Messes. Editors : — I call your attention to an error in 
your notice of Demnth's Glass Window-lights, published in 
your edition of October 1G. You state that the ill simulating 
power of the light transmitted through the rods is not ma- 
terially impaired, whereas it is not only not impaired but on 
the contrary materially increased, or at least concentrated 
to such a degree that the back part of an apartment will 
become nearly as light as the front containing the lights. 
The refracting power of the rods, which like so many 
lenses collect the radiating rays into a parallel beam, pro- 
duces this effect, which can never be obtained by flat panes, 
and which, with rods of different tints, is exceedingly 
beautiful. 

By publishing the above correction you will oblige 
New York city. Victob, E. Matjgeb, 



Fresh Water at the Seaside. 

Mbsses. Editors : — Through the constantly shifting sands 
of Cape Cod, sixteen to twenty feet from high water and not 
more than three feet above it, is sunk an iron tube to a depth 
of fifteen feet, at which point is found fresh water of the 
sweetest quality and in inexhaustible quantity, which rises 
and falls in the tube regularly with the tide of its near neigh- 
bor the Atlantic ocean. 

Yet though more than one hundred barrels have been 
pumped from it at one time, not the slightest trace of saline 
matter has been found to mar the freshness of its taste. Of 
such fine quality is it that vessels supply themselves for a sea 
voyage from this well. 

I think the above facts may prove themselves a curiosity 
to others as well as myself, and that you will be able to give 
an explanation of the phenomenon through your columns. 

North Brookfield, Mass. John Q. Adams. 



Glass Manufacture in the TJnited States. 

Messrs. Editors : — Some singular statements get into 
newspapers sometimes. Here is one copied from the Boston 
Commercial Bulletin of Sept. 11, that for accuracy is not much 
to be depended upon. Under " Pittsburgh Items" it says, " In 
June last, Bedick & Co. began the manufacture of extra an- 
nealed flint glass lamp chimneys — they are the only manu- 
facturers who anneal their chimneys — which process renders 
them strong and clear." 

It is most assuredly the first time that the wonderful reve- 
lation has been made that glass is rendered clear by anneal- 
ing, and the savans who have made researches upon this 
subject have been sadly in the dark if we are to believe 
Messrs. Redick & Co. Yet Reaumur, Dartigues, Dumas, Bon- 
temps, and others, all agree that glass slowly cooled (an- 
nealed) may be devitrified, that is to say, that in cooling class 
slowly, the elements arrange themselves in such a manner as 
to form a certain refined crystalline silicate, which separates 
from the remaining mass and produces thereby a milky and 
rough grained glass. 

If the object of publishing such a statement is to sell the 
wares, it is a poor kind of a puff ; and instead of recommend- 
ing the goods it advertises the ignorance of the manufac- 
turers. 

While on this subject of glass, let me say a word in regard 
to the comparative degree of efficiency between European and 
the American manufactories. It is universally conceded, that 
although we have vastly progressed in this country, es- 
pecially in pressed glass ware, we are still sadly behind hand 
in many branches. It is true we are making a very fair arti- 
cle of plain window glass, but have we yet made any colored 
window glass ? Can we compete with the French, the Enflish' 
for fine cut glass '1 Can we imitate or excel the Bohemian in 
fancy colored glass ? Can we rival with the French, En odish, 
and Belgian manufacturers in making plate glass ? Do we 
generally produce as fine an article of glass as the French 
and Bohemians do ? Have we ever applied etching to <>lass 
as it is now so extensively done in France, or have we yet 
made any trials in applying photography to ornamenting 
glass? With the exception of one or two cases, have we 
used the Siemens furnaces with as much success as they 
have in Europe? Can we imitate the artistic cJiefs a" 'mmre 
oi production that are to be seen in Europe in the chandelier 
and fountain line? Do we gild and paint glass like the 
French and Bohemians ? Can we generally produce those 
marvelous articles blown by the French, so thin, so brilliant, 
and so regular in workmanship ? 

To the above and to many other questions I fear we must 
give a negative answer. The aim of most of our glsss manu- 
facturers has been to improve simply in pressed wares ; a very 
worthy object it is true, yet it is well known that pressed 
glass can never attain the perfection of blown and cut wares. 
An inexperienced person will soon be able "to distinguish one 
from the other, and there is a limit beyond which improve- 
ments in pressed wares can not go. Improvements in presses 
have been made to render them easy to work and to adapt 
them to different sizes of molds. Molds have been made with 
combinations to mold all sorts of shapes. Some have been 
quite successful, but for all that, all pressed glass bears its 
stamp and can not be compared to blown and cut glass. Is 
is not time then for some of our glass manufacturers to de- 
vote their time and intelligence to other purposes ? With the 
exception of one or two Eastern manufacturers, we have but 
little or no colored glass made in this country. Where is the 
fault ? It cannot be the cost for we have plenty of materials 
and at reasonable prices. I fear it is not this but the want of 
the skillful labor they have in Europe. It is a crying shame 
that we should send to Europe for all the plate glass we use, 
and we use a large quantity of it, while we have everything 
in profusion in this conntry to make glass. Attempts have 
been made in this country to make plate glass but so far 
have been unsuccessful. Another attempt is now being 
made at New Albany, Indiana, according to a communication 
printed lately in the Scientific American. Let ns hope 
that this, like the others, will not be a failure, but I think I 
can say, almost positively, that the non-success of these en- 
terprises is not due to disadvantages in materials, but is at- 
tributable to an over-confidence and self-reliability in the 
knowledge of those who undertook it without having skilled 
and experienced hands to help them. Mr. Lockwoode, in the 
communication above referred to, says, that " there is no such 
word as fail in the dictionary" of the gentleman "at New Alba- 
ny. Let us hope that he may not be called to print it. 

Washington, D. C. C. Colne. 

.^HSgfr o» ' 

Testing Boilers. 

Messes. Editors : — Sometime since a correspondent sug- 
gested a boiler test, to be tried at the present Fair of the 
American Institute. It consisted in connecting the boilers 
to be tested to a 40-horse power engine, arranged to drive an 
immersed screw propeller ; the boiler which would produce 
the greatest number of revolutions of the propeller with a 
given amount of coal, to be adjudged the "champion 
boiler." 

There would, doubtless, be some fallacies involved in a test 
of this kind. The power required to put a propeller in 
motion is dependent, to a great extent, upon the velocity 
with which it revolves, varying nearly as the square of the 
velocity. For example, it would require one. hundred times 
the power, per revolution, to communicate one hundred revo- 
lutions per minute to the propeller, that it would take to 
communicate ten. Consequently, if the proposed test were 
put in practice, the " champion boiler " would be the one 
which fired slowest and ran tho propeller at the lowest velo- 
city. F. (i. Fowlee. 

Bridgeport, Conn, 
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Improvement in Farm Gates. 

Nothing is more unsightly around a farmer's house than a 
dilapidated farm gate. Many improvements have been pat- 
ented, but the one illustrated herewith is among the latest. 
As these modern gates have been adopted by farmers a vast 
improvement in the appearance of country homes is apparent. 
The gate shown in the annexed engraving is claimed to pos- 
sess advantages not to be found in any other in use. 

Fig. 1 shows this gate partially opened ; and Fig. 2 shows 
it entirely opened, and held fromclosing by a latch. In Fig. 
1, if the gate should be slid to the left it would meet the 
post, A, and the latch, B, engaging with the post would I 
fasten it shut. When partially opened, the 
gate rests on a block, C, at the middle of 
the bottom, with a notch at the top to admit 
the bottom rail of the gate, the first motion 
in opining being a sliding to the right. 

It has a wooden hinge bar, D, composed 
of two pieces of timber playing on each side 
of the "gate, with a gudgeon or hinge pin, 
E, at the top and a similar one at the bot- 
tom. This hinge bar stands at the angle 
shown in Fig. 1, when thegateis closed, and 
remains in that position until the middle 
vertical bar of the gate meets it as the gate 
is slid open. 

A roller, F, between the two parts of the 
hinge post, D, allows the gate to be slid back 
to the position show in Fig. 1 without dis- 
turbing the position of D. A cord running 
from the post, G, to the top of D, limits the 
inclination of the latter. 

In opening the gate after it has reached 
the position shown in Fig. 1, it engages 
with the hinge post, D, the bottom of which 
is held by, and plays in a step H. The 
hino-e post is then thrown back to a vertical 
position, lifting and carrying the gate with it until the gud- 
geon B enters a slotted bearing, I, nailed on to the tops of 
the post's (i and I. These posts are not set one directly in 
front of the other, but one a little to one side of the other to 
allow the gate to swing between them. 

As soon as the hinge post, D, reaches the vertical position 
the gate is balanced on its center of gravity, and may be rota- 
ted upon D until it reaches the position 
shown in Fig. 2, in which it is held by the 
latch L. . 

Fig. 2 shows by the dotted lines the first 
position of the gate and also exhibits the 
positions of the different parts when the 
gate is fully opened. 

The hinge post, D, may be made of a 
proper length to elevate the gate above snow 
in winter, and the gate may be unhung as 
readily as gates with the common hinges. 
Nothing but wood and common nails are 
employed in its construction. 

Patented April 27, 18G9, through the office ,.-£"■ j 

of the Scientific AMERiCAN.by J.T.Moxley, 
whom address for further information at 
Owasso, Mich. See advertisement on an- 
other page. : 



ing. This mud readily runs off on opening the sludge valve 
of the boiler. 



Increase of Weight Buring Combustion. 

The Chemical News gives a description of an interesting 
experiment. A small horseshoe magnet is hung up at the 
beam of a balance sufficiently sensitive to turn with centi- 
grammes ; the poles of the magnet are immersed for a mo- 
ment in the Umatura ferri of the chemists' shops, and a beard 
of small particles of iron is caused to adhere to the poles ; by 
means of proper weights placed on the scale-pan at the other 
end of the beam the equilibrium is restored. This having 



Fig. 1 




cessed to allow the air to flow freely up around and to enter 
the interstices of the grate as well at the back as the front. 
By similar means the air a"-so enters the ends of the grate to 
sui^ly all parts of the incandescent coal equally with the 
oxygen necessary to combustion. The air also becomes 
heated in this chamber previous to entering the fuel, and is 
thus in the best condition to favor combustion. 

The ashes, when the grate is stirred, fall back into the re- 
cess inBtead of pouring forth into the apartment, and thus 
one of the objections to the use of grates, which has greatly 
retarded the employment of this most wholesome and pleas- 
ant of all the means employed for burning coal in dwellings 
is removed. The inventorc'aims that the use 
of this grate will cure smoky chimneys on 
account of the more perfect draft secured. 

The back is made separate, and can bo used 
with ordinary baskets, in grate fronts of any 
pattern and with all grates by re-setting. It 
is simple in construction, and not liable to get 
out of order. The inventor also states that 
air-heating compartments are successfully used 
in connection with it. 

State and county rights may be obtained on 
application to the inventor, who will also fur- 
nish full-sized patterns gratis to purchasers. 
Patented through the Scientific American 
Patent Agency, August 25, 1868, by G. H. Mc- 
Elevy, Newcastle, Pa., who may be addressed 
for further information. 



MOXLEY'S FARM GATE. 

been done, the finely -divided iron is kindled, by approaching 
to it the flame of a Bunsen gas burner, and continues to burn. 
While burning, it will be seen that the arm of the balance 
on which the magnet is suspended considerably deviates 
from the horizontal position, thus indicating an increase of 
weight on the side where the experiment is going on. This 
experiment succeeds best with a magnet of moderate dimen- 



Suspcnsion Bridges. 

In the construction of suspension bridges, 
the ties, or ropes from the main cable, sus- 
taining the roadway, are of twisted wire as well as the main 
cable. With the alleged advantages of twisted wire ropes, 
for this purpose, over straight iron rods, I am not aware that 
the less expansion and contraction of the wire ropes, by 
changes of temperature, have been recognized. 

A hempen rope will contract in length when wetted, owing 
to the minute particles of water acting as wedges, increasing 
the width and the convexity of its spiral curves. The fibres 
of the same hemp laid straight, will not be shortened by 
wetting, but when in small fragments, as when made into 
paper, will be expanded in a similar manner by wetting. 

An iron rod and wire rope of equal lengths would expand 
equally by heat, waiving the above referred-to property, but 
the wires of the rope being in contact, and expanding later- 
ally, would, by an equivalent wedge-like action, increase the 
convexity of the curves and tend to shorten the rope. By a 
reverse operation cold contracts and flattens the spiral curves, 
and tends to lengthen the wire rope.as with the hempen rope, 
when dried and stretched. — T. W. Bakewell. 




Steam Boiler Incrustations. 

According to the Chemical Neils, M. E. Wiederhold states 
that the hardest incrustations of this kind are formed when 
the quantity of carbonate of lime amounts to from 20 to 25 
per cent of the entire mass. He has found, by an experience 
extending over several years, that some kinds of clay, among 
these the substance known as Iciesehchiefer (a peculiarly fatty 
clay), when suspended in the water, contained in steam boil- 
ers, prevent the particles of carbonate and sulphate of lime 
dissolved in the water, even if the latter is very hard, to cling 
together, and become fixed to the sides of the boilers, form- 
ing there a hard incrustation. A series of experiments, made 
on purpose, and continued for a sufficient length of time to 
yield a reliable result, has fully proved that the addition to 
the feed-water of the steam boilers of fatty clays, especially 
the kind known as fuller's earth, entirely prevents boiler in- 
crustations, even where, of necessity, very hard water has to 
be used as feed water. A loose, soft mud is deposited as soon 
as the motion of the water, due to the bojling, ceases on cool- 



sions ; the horseshoe magnet applied in this instance weighed, 
without its armature, 210 grammes, and can bear a load of 
12'5 grammes of iron ; when this is altogether converted in 
magnetic oxide, by combustion, the increase in weight will 
be about 4'7 grammes. 

- -^ 4S3&--&' ' 

IMPROVEMENT IN OPEN FIKE GKA.TES. 



Great as have been the improvements in all kinds of do- 
mestic heating apparatus, we all know that a very large 
proportion of the available heat still eludes us and passes 
through chimneys to the open air. And there is no doubt 
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also that much of the combustible matter is distilled rather 
than burned, and passes off as gas, not only failing to give 
its share of heat but taking with it a portion of the heat 
furnished by that which is consumed. 

Our engravings exhibit a form of grate called by the in- 
ventor a Perfect Combustion Grate, calculated to obviate 
these losses, by securing more perfect combustion, and using 
to greater advantage the heat produced. 

To secure these ends the grate is constructed as shown in 
front elevation, Fig. 1, and in section, Fig. 2. It will be ob- 
served that the reason, work at the back of the grato is re- 



Lnrmann's Blast Furnace. 

Engineering states that a considerable num- 
ber of German ironmasters have, during the 
last two years, applied to their furnaces the 
system of Mr. Liirmann, the manager of the 
Georg-Marien Mining and Iron Company, of 
Osnabriick, Prussia, the improvement consist- 
ing in closing the front of the hearth, thereby dispensing 
with the dam stone, tymp, etc. A scoria outlet is set in the 
closed breast at a distance of about in. below the tweers, and 
through this outlet the slag runs off regularly and constantly. 
The tapping hole is placed where the heat is greatest. 

This arrangement has been successfully worked for six 

months or mo're at the Old Park Iron Works, Shropshire, 

and more than one of our leading ironmasters 

have expressed their intention of adopting it. 

Its advantages are thus enumerated : 

1. The slag discharges itself through the 
scoria outlet at about the same level, there- 
fore there are no vacillations of the slag in 
the hearth, and the corroding of the wall is 
diminished. 

2. As there is no fore-hearth, there are of 
course no repairs, and no breaking up of the 
scoria crust in the same. This is equal, as 
shown above, to a saving of at least twenty 
days per year. Suppose a large furnace pro- 
duces forty tuns per day, the same will yield 
at least eight hundred tuns per year more, if 
built on Mr. Liirmann's principle than if it 
were of the ordinary conEtruction. 

3. As there are no interruptions, the furnace 
does not cool. It works more regular, as the 
heat in the furnace is always the same. 

4. The doing away with the dam and the 
fore-hearth allows the removal of the tapping- 
hole from the former into the wall of the hearth. The 
opening of the tapping-hole is then easy, as it is close to the 
greatest heat. 

5. The completely-closed hearth allows a considerable in- 
crease of the pressure of the blast, because a throwing out 
of materials has become impossible. 

6. The increase of the pressure is always of great import- 
ance, but especially where pit coal, anthracite, etc., are 
used ; and where the layers are compact. The number of 
charges can be greater, effecting a corresponding increase of 
produce. 

7. The augmentation in the number of tweers, and the 
equal distribution of them, made feasible by the doing away 
with the forepart of the hearth, allow a better and equal dis- 
tribution of the blast in the hearth ; the furnace therefore 
works better, and a greater quantity of ore is smelted, pro- 
vided there is sufficient blast. • 

8. The number of hands may be lessened, as the operations 
are few and easy; the same need not be of great skill and 
experience. No fire clay and other refractory materials for 
the repairs, and less tools.are wanted. It may be mentioned 
that formerly the shelters of Georg-Marien -Hiitte, when 
working, were almost stripped ; now they are always in full 
working dress. 

-^— <gfr- fr i ■ 

To Clean Oilcloth. — An oilcloth should never be 
scrubbed with a brush, but, after being first swept, should be 
cleaned by washing with a soft flannel and lukewarm or cold 
water. On no account use soap or water that is hot, as either 
would have a bad effect on the paint. When the oilcloth is 
dry, rub it well with a small portion of a mixture of bees' 
wax, softened with a minute quantity of turpentine, using 
for this purpose a soft furniture polishing brush. Oilcloth 
cared for in this way will last twice the time than with or- 
dinary treatment.— Septim'Us Pieme. 



Wb have received a number of communications on the sub- 
ject of street crossings, none of which seem to us to contain 
any practicable suggestions, they are therefore declined with 
thanks, 
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FACTS ABiUT THE CROTON WATER SUPPLY. 



One of our cotemporaries says, very irreverently, of the 
Croton, that it is " played out," and recommends resort to 
Artesian wells. 

The aqueduct which conveys the Croton to the city is con- 
structed to bring down 60,000,000 gallons per diem, but 
when the pressure is ample at the dam, which it is for ten 
months in the year, it delivers as much aa nine or ten mil- 
lions of gallons in excess of that quantity, and at the same 
time a vast amount of water runs over the lip of the dam. 

Mr. Jarvis, some years ago, gaged the river at its supposed 
lowest point, and estimated the minimum supply at about 
32,000,000 gallons, or about one half of the quantity required, 
and he recommended storage reservoirs to satisfy the wants 
of a future large population. 

It will be recollected that in providing for its transmission 
over the High Bridge, the Commissioners then in charge laid 
but two iron pipes capable of carrying only a part of what the 
aqueduct brought, it being then supposed that the city would 
not require a larger quantity ; but during Mr. Craven's ad- 
ministration of the Department additional pipes were laid 
equal to the whole power of the aqueduct. The growth of 
population and the use of the water for manufacturing pur- 
poses made this additional provision necessary. 

Under the auspices of Mr. Craven, the Croton valley, which 
consists of 328'82 square miles, was carefully examined to 
ascertain its capacity to accommodate a still larger popula- 
tion, with its additional manufacturing wants, and it was 
found that ia Putnam and Westchester counties there were 
fifteen places at which storage reservoirs might be conve- 
niently constructed. 

On the Muscoot, which receives the outlet from Lake Mo- 
hopac and falls into the Croton near Katonah ; there were 
four of such sites. A, containing 485 acres, capable of storing 
5,211,015,625 gallons. B, of 192 acres, capable of storing 
1,701,835,207 gallons. C, 730 acres, capable of storing 6,589,- 
101,562 gallons ; and P, 600-75 acres, capable of storing 6,120,- 
335,937 gallops. On the west branch of the Croton, which, 
after receiving the middle branch, unites with the east below 
Croton Falls village, there are three : D, covering 1,008 acres, 
and capable of storing 9,033,632,812 gallons ; E, of 303 acres, 
to hold 3,369,206,857 ; and K, immediately above Croton Falls 
village, consisting of 512-74 acres, to contain 5,071,449,219 
gallons. On the middle branch, two : L, 282'75 acres, to hold 
2,328,218,733 gallons, and G, 452-19 acres, to contain 4,861,035,- 
156 gallons. On the east branch three : II, containing 384-67 
acres, to contain 2,490,062,500 gallons ; I, 449 acres, to con- 
tain 4,205,820,054 gallons ; and J, 19P38 acres, to contain 
2,314,074,703 gallons. On the Titicus, which unites with the 
Croton at Purdy's Station on the Harlem Railroad, one, M, 
which floods 492-75 acres, to store 4,392,131,445 gallons. On 
Cross river, an affluent of the Croton, at Katonah, N, cover- 
ing 197 acres, for storing 1,676,049,171 gallons; and O, on 
Beavei's Dam Brook, which crosses the Harlem below Mount 
Kisco, consisting of 23947 acres, and to store 2,182,337,109 
gallons. Their joint capacity exceeds sixty-one billions of 
gallons, and they cover over six thousand five hundred acres 
of land. 

In 1867, Mr. Craven, finding that it had become necessary 
to guard against the want of water in a season of drought, 
procured authority to construct one of the fifteen reservoirs, 
which he had located; and after commencing the one marked 
G, and abandoning it, because of the danger of flooding the 
celebrated Tilley Foster iron mine, finally decided on building 
the one at Boyd's corners designated as E. 

By reason of the failure of the original contractors, the 
flam at El, now rai Bed (except af the north end) over 40 f eot of 



the 64 which is required, is being worked by their securities j mula for computing the powers of such arrangements, we do 
under such disadvantages that it will not be finishedmuchbe- 
fore 1871, but it is possible to use it in the summer of 1870 for 
storage up to the hight which may then be reached. It will 
be seen, however, as this reservoir is capable of holding 3,369,- 
206,857 gallons, it will, when finished, supply 60,000,000 gal- 
lons per day for about fifty -five days, supposing that the evap- 
oration and loss on its way to the main dam shall be equaled 
by the ordinary flow of the stream. 

Inasmuch, however, as the Croton is supposed to furnish 
more than half that quantity in the season of the greatest 
drought, it is clear that the city will, even during dry sea- 
sons, be supplied with as much water as the aqueduct is com- 
petent to deliver. 

The great drought which has prevailed for most of the sum- 
mer, along nearly the whole Atlantic coast, was broken so far 
as this region is concerned, by the rain which fell on the last 
Saturday and Sunday of September ; but as the ground was 
dry beyond any recent experience, the dam at Croton was 
raised only a few feet. The rain of Saturday evening and 
Sunday and Monday, the 2d, 3d, and 4th of October, had, how- 
ever, a visible effect in swelling the Croton to the proportions 
of a freshet, yet although more rain is wanted, all fears of a 
scarcity of water may now be dismissed. Under any circum- 
stances the minimum flow will furnish thirty gallons per day 
to each inhabitant, which is more than will be required for 
household purposes. 

On Monday, the 4th inst., the water in the main dam had 
risen by 10 o'clock, A. M., so that it commenced to run over, 
and at 2 P. M. the volume pouring over was a foot in depth. 
Inasmuch, however, as the.city is now using nearly the whole 
supply, the reservoir in the city will scarcely be filled before 
some time in November. 

Nothing has contributed more to the convenience of the city 
than its supply of water at an elevation which, among other 
benefits, makes it the power or carrier for removing the refuse 
from houses. The growth of New York in manufacturing in- 
dustry, has been so much promoted by using the surplus, that 
the time is not distant when other storage reservoirs and a 
larger or additional aqueduct will be required. From the 
particulars we have given, it will be seen that whenever the 
city chooses to avail itself of this bounteous provision, not 
only our increased domestic wants, whatever their extent, will 
be easily satisfied, but there will be a surplus to be devoted 
to manufacturing purposes. 

The lowest elevation of any of these reservoirs is the one 
laid out on the Beaver Dam brook, which is 250 feet above 
tide water. The others vary between this and 600 feet. The 
formation of the valleys of Putnam and Westchester is high- 
ly favorable to these structures, and it is probable that no 
city of great extent is more liberally provided. Each loca- 
tion is inclosed with high hills, which, after allowing a suf- 
ficiently wide expanse, suddenly contract so that a short dam 
will complete the reservoir. The Croton was wisely chosen 
for this purpose, and so far from being " played out," it will 
eventually supply the largest population known to modern 
times. 

The Commissioners who manage the Croton are not armed 
with any other authority over the contract now being executed 
except to declare it void, and then to relet the work. If 
proper vigor were used by those who act for the contractors, 
the work could be finished by next summer, but it would be 
a losing job. The contract called for its completion, before 
this, and it is probable that sympathy for the securities, and 
the want of agreement which is shown between the city gov- 
ernment and Board — which latter has the confidence of the 
community — prevent effective steps to secure the prompt com- 
pletion of the work. The expenditure originally authorized 
is limited to a sum which does not permit the additional ex- 
pense which haste would require. It is scarcely probable that 
a drought next summer will follow the one of this year, but 
if it occur the loss to the city will be visited upon those who 
are responsible for the delay. 



not take into account these losses. In the practical applica- 
tion of theory, allowances are made for such losses, but fewer 
such allowances are requisite when circular motion is em- 
ployed than when any other is used to perform work. 
Motions in right lines, in circles, or arcs of circles, have proved 
in an experience of twenty centuries, to be, as Vitruvius 
said they were, the motions to be principally relied upon in 
mechanics. 

Of these, circular motion is by far the Most extensive in its 
application, and it is often an element where it is scarcely 
suspected. 

The power of the inclined plane is generally referred to the 
plane itself, and mathematical demonstrations are based upon 
its proportions and inclination , but in the case of a round body 
rolled up the surface of an incline, the power may bo calcula- 
ted directly from the dimensions of the circle and the angle 
of ascent. In this case the element of rotary motion is gene- 
rally overlooked, although it most certainly is an important 
element in lessening friction, which, when bodies are simply 
slid up an incline is an enormous source of waste ; and, as we 
have said, it may be made the basis of computation for me- 
chanical power. 

It also is an element in the use of all hand percussive tools, 
as the hammer, ax, etc. The lever, too, also involves circular 
motion. It is evident that Vitruvius saw the full importance 
of these motions when he penned the paragraph alluded to ; 
and as to confining the proposition to the raising of weights, 
it is not improbable that he comprehended the fact that a 
constant force is required to raise a given weight to a given 
hight in a given time, and appreciated the utility of making 
the force required to thus raise a given weight the standard 
for the measurement of power applied to any kind of work. 

In modern times we use the foot-pound as a unit of work 
and thus have applied a hint which might easily have been 
drawn by a reflective mind from the passage quoted. 

We may justly pride ourselves on modern progress in 
science ; but the old philosophers undoubtedly saw and com- 
prehended more than is sometimes credited to them. 
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CIRCULAR MOTION AND RECTILINEAR KOTItN. 



We find in an exchange an article endeavoring to draw 
amusement from the writings of Vitruvius, upon the princi- 
ples of mechanics. One of the extracts made from this an- 
cient author, who lived a short time previous to the birth of 
Christ, is the following : " I have briefly explained," he says, 
" the principles of machines of draft, in which, as the 
powers and nature of the motion are different, so they gener- 
ate two effects, one direct, the other circular, but it must be 
confessed that neither rectilinear nor circular motion can with- 
out the other be of much assistance in raising weights." 

Now, so far from seeing anything very amusing in this 
statement, the more we consider it the more wo feel surprise 
at the comprehensiveness of the proposition. We see in it a 
generalization, the truth of which is exemplified in every 
machine. So large a proportion of the motions of the parts of 
machinery may be included in the classes rectilinear and cir- 
cular, that the very few exceptions wherein the curvilinear 
motions are other than these, are scarcely worth consideration ; 
and wherever they are employed it is always at a sacrifice of 
economy in power, the former motions being the least ex- 
pensive of movements. Where, as in the case of the crank 
and pitman, a rectilinear motion and circular motion are 
coupled, there may be a loss in the application of the power 
to useful work, always consequent upon the increase of the 
number of moving parts in a machine ; but when a crank 
drives a pitman, or winds up a rope on an axle, the losses 
suffered in these arrangements of working parts, are conse- 
quent upon practical difficulties. In theory there should be 
no loss. We know that these losses are referable to friction, 
inertia of parts, rigidity, etc., and therefore in theoretical, for- 



An interesting branch of American manufacture, is that of 
Spool Cotton Thkead. This is exhibited in all the processes 
of the manufacture from the raw cotton to the finished thread 
by Greene & Daniels, of Providence, R. I. The first process 
is the carding, which is done in thg ordinary way of cardino- 
cotton. It is then drawn in the usual manner.and then taken 
to a lap machine,consisting,essentially,of the old-time railway 
head, with drawing rolls attached. This machine is very 
compact, and, we are told, is the best machine for the purpose 
now in use. It is strictly an American machine. The cotton 
next goes through a process called combing, on a machine 
called a combing machine, the only machine of foreio-n con- 
struction employed in the work. This contains eight thou- 
sand needles, the action of which upon the cotton o-ives it a 
peculiar silky, light, and gauzy appearance, and the operation 
of combing may be considered as the finishing operation in 
preparing the cotton lor thread ; all the subsequent opera- 
tions tending directly to the formation of the thread itself. 
The cotton, after combing, is drawn three times, and then 
spun into roving not larger than wrapping twine. It is now 
spun into yarn of wonderful fineness and uniform thickness, 
on a ring spinning frame. It next passes to a doubler, and is 
laid up in two or three-ply, as desired. From this machine it 
passes to a twister, which speedily reduces it to a fine and 
beautiful cord. These cords are then twisted on another 
frame to make a three or six-cord thread, as required. It is 
next reeled into skeins, then bleached, when it is ready for 
spooling. The spooling machine is a small but pretty ma- 
chine, on which the winding is done with great celerity. The 
thread is now ready for market, except packing, etc. The 
finished thread shown is of excellent quality, and its applica- 
bility to sewing-machine work is demonstrated by its use on 
a sewing machine in the same inclosure with the machinery 
for . manufacturing the thread. This display excites much 
interest in the visitors to the fair, and is a fine feature of the 
exhibition. 
Adjacent to this inclosure stands a 
cikctjlab, loom 
for weaving twilled shade line, used for hanging pictures, 
window shades, etc. This loom weaves a texture which cov- 
ers a strong central linen cord. The outer texture is of wool, 
silk, or cotton, or mixtures of these materials. Tiie peculiari- 
ty of this loom is, that the shuttle stands still and the warp 
travels. It cannot be well described without diagrams, but it 
is a very ingenious, compact, and beautiful machine. It is 
exhibited by Palmer & Kendall, of New York. 
S. R. Parkhurst, of Newark, N. J., exhibits a 

BUKKING MACHINE, 

with patent steel ring feed rollers adapted to clear all grades 
and qualities of wool, even the most difficult Mestizo. He 
also exhibits a newly constructed double-cylinder 
WOOL AND COTTON PICKEE, 

which, it is claimed, will pick, dust, bur, oil, and mix the 
wool ready for the cards at a single operation. He also ex- 
hibits a Double-cylinder Cotton Gin, improved by the addition 
of double cylinders and connected with a steel brush, and an 
endless slotted apron to convey the cotton in the seed to the 
ginning cylinders.thereupon securing the seeds and conveying 
them away from the ginning parts of the machine. It is 
claimed that this gin will separate the seed from 700 lbs. of 
cotton per hour, without injury to the staple. A 

METALLIC WASTE CAKD, 

for working or reducing yarn, thread waste, and soft flannels 

to wool is shown by Chas. G. Sargent, of GranUeville, Mass. 

These machines are, in principle, carding machines, cloth* 
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with strong, sharp-pointed steel teeth, so adjusted as to work 
on the twist of yarn or thread waste — combing or teazeling 
out gradually, the twist holding the fiber of wool together, 
and iorming it into a thread. This gradual removing of the 
twist by the combing or carding process, leaves the fibers of 
wood composing the thread waste long and strong, with near- 
ly the original length of staple. This gentleman also exhib- 
its an improved machine for cleaning fibrous materials, essen- 
tially the same patented by him in 1881. 

Chapin & Downes, of Providence, B. I., exhibit a 
DOUBLE-CYLINDER LONGITUDINAL GIG, 
which, among other advantages that have caused its extensive 
adoption, is arranged to work on broad or narrow goods, gig- 
ging two narrow pieces in the same time, and with as much 
facility as one broad piece. 

C. L. Goddard, of New York, exhibits a patent Steel Ring 
Burring Machine, attached to a wool-carding machine. A 
peculiar feature of this machine is the solid packing rings, 
which are whole, like the steel rings, arid make the cylinder 
permanent and solid until worn out. The same gentleman 
exhibits a 

MESTIZO WOOL-BURRIKG MACHINE, 
which combs open the wool by a comparatively slow and 
harmless process, and removes the dust, Mestizo,and all other 
burs, or other extraneous matters.at the same time, oiling the 
wool. 

H. W. Butterworth, of Philadelphia, Pa., exhibits a warp 
dryer,which, however, has not operated at any time we have 
been at the Fair as yet. It looks, however, like a good' ma- 
chine. 

The Empire Heddle Works, of Stockport, N. Y., exhibit 
one of their patent heddle frames, which might, from the 
adroitness of its movements, be almost jancied to be alive. 
It forms the eye in a new manner, making the twist next the 
eye so tight that the finest warp of woolen, cotton, or silk can 
not enter. It gives any requisite shape or size to the eye, and 
sharp angles, at the ends, are avoided. Both the machine 
and the heddles it makes, elicit much favorable comment. 

These are, we believe, all the machines on exhibition con- 
nected wifh textile manufacture, and our readers will doubt- 
less agree with us, that the display is very meager. It cer- 
tainly does not properly exhibit the progress made in the 
manufacture of such machinery in the United States. 

There is a fine display of 

machinists' tools 
in the machinery department, though it cannot be called a 
very extensive one. It, however, pretty fairly represents the 
present status of the manufacture in the country. 

The machinery of this kind is placed in inclosures allotted 
to the various manufactures. Three prominent manufactu- 
rers are represented, and we will notice the displays of each 
separately. 

Hewes & Phillips, of Newark, N. J., exhibit a Planer which 
will do work 2!- feet in width or bight, having nothing novel 
except the belt-shipping lever, by which lead is given to either 
one or the other of the belts at will. A saving in wear of 
belts is claimed for this arrangement, and ease in taking apart 
and putting together. The belt shippers are supplied with 
gibs which can be replaced when worn. This firm also exhib- 
it a 12-inch upright boring press, evidently a good tool. The 
pattern is new. The head can be raised and lowered independ- 
ently of the feed, which is utomatic. It has a peculiar arrage- 
ment of back gear, the head is balanced, and there are other 
good features. They have, also, on exhibition, a 6-inch slotter, 
a very compact and powerful machine, and a 20-inch lathe, 12 
feet long. All these machines are handsomely finished and 
their designs are good. A peculiarity of the machines made 
by this firm, is eccentric gearing on all the tools where a quick 
return is desired, by which they secure a quicker return than 
any other similar machines exhibited. They have, also, in 
their inclosure, an 84-inch gear cutter, which, though present- 
ing, perhaps, no novel features, is worthy of remark for its 
general excellence. 

Wm. Sellers & Co., of Philadelphia, Pa., exhibit a 10-inch 
lathe, 13 feet in length, with a very novel and interesting 
feature. The feed gear for ordinary turning is composed of 
friction wheels, so arranged that, by a lever, which the work- 
man operates with the left hand (the right hand remaining 
free to operate the other parts of the lathe), the feed may be. 
slackened or accelerated at will, without any alteration in 
the speed of the lathe. This feature will give increased fa- 
cilities in certain kinds of work, and the device is generally 
admired by the many experienced mechanics who witness its 
operation. This lathe has also a system ot back gear by 
which a perfectly positive motion is attainable when desired. 
Sellers & Co,, also show a powerful 48-inch slotter, with com- 
pound table, a shaping machine, for small work, and a bolt 
cutter, all of which are well known to the mechanical world, 
and need no special comment from us, except that they fully 
sustain the enviable reputation of this firm. They also ex- 
hibit several sizes of the celebrated GifFard injector, with a 
model showing the internal construction of this para 'oxical 
instrument. Also, a 25-inch planer, of a very simple construc- 
tion, and, in every respect, praiseworthy. 

The shafting which drives these machines is supplied with 
oil from Wickersham's American Oil Feeders, manufactured 
and exhibited by J. B. Wickersham, 143 Front St., Philadel- 
phia, Pa., which have not only received the indorsement of 
Sellers & Co., but many other prominent mechanical engi- 
neers throughout the country. 

Wood, Light & Co., of New York, exhibit a bolt cutter 
which has some novel and valuable features. This machine 
is so constructed that the dies close accurately to a certain 
point, so as to form, in effect, a single solid die. When the 
cutting is done, these dies open automatically, and the bolt 
is shot out. It cuts threads of any length, always true to the 



body of the bolt.and all the bolts made by the same dies will 
be exactly alike. All the movements of the machine are au- 
tomatic, the attendant's duty being merely to keep the ma- 
chine in order and supply the blanks as wanted. The same 
firm exhibit a shafting la-he which attracts much attention 
and elicits much favorable comment. This lathe employs 
three cutting tools, and finishes a shaft at a single operation. 
A longitudinal trough is made in the bed of the lathe, and 
in which a solution of soda is placed, this fluid being pumped 
up and poured constantly upon the shaft at the point of cut- 
ting. This lathe, and the bolt cutting machine exhibited by 
this firm, and the lathe exhibited by Wm. Sellers & Co., 
combine more novel features than anything else among the 
machinists' tools displayed. 

Outside of these inclosures are scattered about a variety of 
machines and implements, some of which we shall notice in 
the present article. There are on exhibition a considerable 
variety of 

DROP TKESSES, BLANKING PRESSES, PUNCHES, DROP HAM- 
MERS, ETC. 

Charles Merrill & Sons, of New York, exhibit an Air-spring 
Forge Hammer, and a Drop Hammer. The air -spring ham- 
mer runs with little noise, and, by a peculiar arrangement of 
the cylinder and piston, the hammer is drivtn by air springs, 
which saves the machine from jar,other than the blow on the 
anvil or work. 

The cylinder and hammer moving in vertical slides, each 
blow is square, exactly in the same place, and some kinds of 
die work can be forged as exact as under a drop, with greater 
rapidity. It is under the perfect control of the operator, and 
can strike light or heavy, slow or fast, as desired. 

Tne drop hammer is so constructed that the operator can 
raise and drop the weight from any hight in the slides, can 
stop the weight after it begins to fall, or can let it settle down 
slowly. 

Parker Brothers, of West Meriden, Conn., exhibit one of 
their highly finished and excellent power presses, which are 
favorably known to the manufacturing public as the Fowler 
Presses — an excellent tool, as we know from experience. 

Mays & Bliss, of Brooklyn, N.Y.,exhibit a beautiful Double- 
action Power Press, very strong and compact, of easy adjust- 
ment, with the feed rollers so 'constructed as to carry off all 
scrap metal. It is claimed that this machine will cut and 
bur 00,000 blanks in ten hours. 

The Farrell Foundery and Machine Co., of Waterbury anil 
Ansonia, Conn., also exhibit a Double-acting Press, of very 
compact form, which cuts and draws sheet metals into cup- 
shape at one operation. This is an excellent machine and 
deserves special notice. 

Post and Goddard, of New York, exhibit an improved Eme- 
ery Grinder. This machine was described and illustrated on 
page 324, last volume, of the Scientific American, to which 
the reader is referred. It may be bolted to a bench, the frame 
stand consisting of a single casting, containing bronze boxes 
for the spindle. It has rests, which can be readily set on the 
side or face of the wheels, and removed when not wanted, 
the whole forming a neat and convenient arrangement. This 
firm also exhibit various sizes of their Tanite Emery Wheels 
in connection with the above machine. 

The New York Tap and Die Co. exhibit a fine collection of 
taps and dies,and the American Standard Tool Co. show a case 
of beautiful Twist Drills, arranged on a revolving platform. 
These drills are so well and favorably known that they need no 
praise from us. Any mechanic, who examines them, will 
pronounce them excellent. 

Nathan & Dreyfus, of New York, exhibit their patent Self- 
Oilers and Engine Cups, composed of a transparent glass cup, 
mounted in Britannia and brass, provided with a hollow tube, 
inside of which is placed a loose-acting solid wire, which acts 
as a feeder and regulator. The wire rests constantly upon 
the journal, thereby acting wifh the bearing in its motion. 
The wire is so regulated inside the tube as to feed according 
to the demand only. There is no flow of oil whatever while 
the machinery is not in motion. 

Charles Parker, of New York, exhibits an extensive line of 
his patent Pa-allel Vises with recent improvements, aim ng 
which we notice an adjustable collar, which causes the jaws 
to open or shut, upon the slightest movement of the handle. 
There is thus no lost motion ; and again, if the shoulder on 
the screw should wear, the collar can be so adjusted in a few 
moments that it will operate as readily as when new. An- 
other improvement, is an adjustable spring so arranged as to 
hold the handle of the vise in any position or angle at which 
the hand leaves it.thus avoiding the pinching of fingers,which 
is of frequent occurrence,when the ordinary handle is in use ; 
and, again, if the workman wishes to hold any article, how- 
ever slightly, he can do so, when, with the ordinary vise, the 
weight of the handle would either grasp the article too hard 
or release it entirely. 

There is, perhaps, no finer display in this department than 
the exhibition of 

SAWS, 
by B. Hoe & Co., of New York, and the American Saw Co., 
also of New York. It would be impossible for us to enumerate 
heie all the varieties of saws displayed. They are of all sizes, 
and of all shapes known to the saw trade, finished and mounted 
in superb style. Our readers are already aware of the dis- 
tinguishing features of the saws made in each of these es- 
tablishments as they have long been extensive advertisers in 
these columns. Their wares have earned a very high reputa- 
tion. These- firms, undoubtedly, lead the saw trade in this 
country. Fine taste has been shown in the arrangement of 
their collections at the Exhibition, and they are greatly ad- 
mired by all visiters to the department. The punching of 
the saw plates shown by the American Saw Co., is performed, 
we are told, by Ivens & Brooks' combined punch and shears, 



a model of which was shown us. It is to be regretted, that 

i this fine tool was not shown in operation at the Fair, as it 

is certain that it would have made a most favorable impression. 

We take this occasion to say a word upon the 

ELECTRIC ORGAN 

exhibited by Hall, Labagh & Co., of New York. The strains 
of this instrument attracted our attention as we were about 
to leave the building after taking the notes we have con- 
densed into the present article. This organ was described on 
page 347, last volume^ of the Scientific American. It is 
| the invention of H. L. Roosevelt, of this city. The inventor 
has furnished us with the following particulars in regard to 
it : '* The keyboard is detached from the organ at a distance 
of about twenty-five feet, though it might as well be removed 
to the distance of twenty-five miles, excepting for the neces- 
sity of the organist hearing his own performance, since we 
, know from from recent scientific investigations that the elec- 
! trie current will travel a mile almost instantaneously. The 
| only connection between the key-board and the body of the 
organ is a bundle or rope of flexible, insulated cjpper wires, 
which may be carried in any direction without injury, and 
there is no pull or strain on these wires, as they are merely 
j the passive means of conducting the electric current. 
I '* The source of the electric current is an ordinary ' single 
fluid ' battery, placed in any convenient position, composed 
of a series of jars containing a mixture of sulphuric acid and 
water, and in each jar is suspended a plate of carbon, in com- 
pany with two plates of zinc, connected in the usual way by 
copper wires. From one end of this series of jars, a copper 
wire proceeds to the keyboard ; and, if we take the case of a 
single key, for example,when it is pressed down by the finger 
of the player.we shall find this wire so connected that it forms 
an unbroken circuit and proceeds from the keyboard onward 
to the body of the organ, where it is coiled around a soft 
piece of iron shaped like a horseshoe.and thence returns from 
the organ to the other end of the battery. When a wire is con- 
nected with both poles or ends of a battery the current passes 
and the piece of soft iron becomes a powerful magnet ; but 
the moment the current is broken, by disconnecting the cop- 
per wire, there is an instant loss of power. When the key of 
the organ is not touched the wire is not connected and the 
current passes ; but on pressing down the key a metallic con- 
tact is formed, the electricity darts along the circuit and the 
electro-magnet, becoming at once excited, pulls down the 
pallet or opens the valve in the wind chest, admitting air to 
the organ pipes, and, with lightning speed causes them to 
speak. The couplers are applied and the stops drawn upon 
the same principle." 

We also noticed, in passing, some specimens of artificial 
stone, manufactured and exhibited by the New York Stone 
Works, Bandman & Hollman, 75 William St., New York. 
This stone is a conglomerate sandstone, artificially produced, 
and is molded into large blocks for hydraulic structures, and 
also into floor tiles and ornamental architectural work of all 
kinds. The exhibitors claim, that this stone is superior in 
strength to any natural sandstone found in the United States, 
and that it will not scale like the brown sandstone now large- 
ly in use for ornamental building. It can be given any color 
or shape desired, and is twenty-five to seventy-five per cent 
cheaper than natural stone, cut into the requisite form. It 
can also be molded into statuesque forms. 



American Manufacture of Machine Twist. — An error 
crept into our report on the Silk Department ir our issue of 
October 9. It was there stated that the machine twist made 
annually in the United States amounted to a quarter of a 
million dollars. It should have been a quarter of a million 
pounds, the value of which would bo fully three millions of 
dollars. 

XNTESESTIWG PATENT DECISION— WHEN DOES AST 
ENGLISH PATENT TAKE DATE 1 



The Commissioner of Patents has just given a decision in 
a case involving the question as to the date to be borne by 
| patents which have been patented in foreign countries. The 
case on which the decision is given is the application of James 
Cochrane for the correction of the date of letters patent 
granted to him March 31, 1857, for an improved fluid meter. 
Cochrane obtained letters patent in England and also in 
the United States. The English letters patent were dated 
November 19, 1855, when the provisional specification was 
filed. They were sealed May 19, 1856. A caveat was filed 
in the U. S. Patent Office November 7, 1855, but application 
for the letters patent was not made until Nov. 5, 1850. The 
patent was granted March 31, 1857, but was limited to "four- 
teen years from the 19th day of November, 1855." The ap- 
plicant now claims that the American patent should bear 
date from the day it was issued, and asks the correction of an 
assumed clerical error. The Commissioner says : 

The motion presents several interesting questions. 

1st. Can the mistake if it exists be corrected as a clerical 
error ? 

2d. Was there an error in limiting the American patent to 
fourteen years from November 19, 1855 ? 

3d. If there was an error what is the proper limitation of the 
term of the letters patent ? 

After examining the first question and quoting quite a 
number of authorities, he arrives at the conclusion that it 
could never have been the intention of the Legislature to re- 
strict the correction of errors to those enumerated. Accord- 
ingly it has been the practice of the office to correct all errors 
in parties' names titles, dates, and all omissions or insertions 
of words made by the fault of the office upon a surrender of 
the patent without fee, but to require the patentee when 
seeking the correction of his own mistakes to pay the fee 
and conform to the provisions made for cases of reissue, 
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The answer to the second question involves the inquiry as 
to the true date ot the English patent, within the meaning 
of our laws. The act says " that no person shall be debarred 
from receiving any invention or discovery, etc., by reason of 
the same having been patented in a foreign country moie 
than six months prior to his application ; provided, that in 
all cases, every such patent shall be limited to the term cf 
fourteen years from the date or publication of such foreign 
letters patent." 

The words " date or publication " should the Commissioner 
hold to be construed conjunctively, the phrase in effect mean- 
ing date and publication, and if there be a difference between 
the two, the latter time should be held as the true date. After 
a review of the practice In the English patent law, the Com- 
missioner says : " As the invention in its perfected, completed 
form is not published until the enrollment of the final spec- 
ification, as in fact much of the invention may be made be- 
tween the time of the filing of the provisional and completed 
descriptions, it woul i seem that the date and publication 
which is to determine the limit of a patent in this country, 
should be the date of the filing of the complete specifica- 
tion." 

The answer to the third question as to the limitation of the 
term of Cochrace's patent. Under the act of 1836 the in- 
ventor who took out a patent in a foreign country more than 
six months prior to his application in this country forfeited 
his right to an American patent. But if within six months, 
it took date from its issue here and ran the full term of four- 
teen years. The 6th section of the act of 1839 had no refer- 
ence to those who made application within the six months. 
If made within the time, it bore the date of issue and ran 
fourteen years from that date. This view of the case is sup- 
ported by citations from various decisions. It follows, there- 
fore, that in the present case, Cochrane's application having 
been filed within less than six months from the time when 
his invention was " patented " in England, his pfttent is not 
affected by the provisions of the act of 1839, and must be 
corrected so as to run fourteen years from March 31, 1837, the 
date of issue. 



OSBORN'S NEW TREATISE ON THE METALLURGY 
OF IKON AKB STEEL. 



A brief notice of this valuable and extensive treatise ap- 
peared in our last issue under the head of New Publications. 
It was our intention at that time to give it a review commen- 
surate with its importance, but wc find that to do this ade- 
quately would absorb more ot our space than can be spared 
for the purpose. We shall therefore content ourselves with 
an outline of the character and origin of the work, and some 
extracts from its pages, one of which will appear in connec- 
tion with this notice and some others in future issues. The 
author tells us in his preface that before he began the present 
work it was thought that a simple re-editing of Overman's 
'Treatise upon Iron, would be sufficient ; but that " upon a 
thorough examination it was found impossible to make that 
work meet the wants of those who would justly expect a 
recognition of the many important inventions and discoveries 
since its last edition was published, and who would not wish 
to read of anything as a theory which had become a fact, or 
of procedures which had passed away before the advance of 
metallurgic science. The author has therefore written a work 
entirely different in manner and matter." 

The work is divided into four parts, the first of which 
treats of the theoretic metallurgy of iron. Under this head 
we are presented with a chapter on " the general principles 
of the chemistry ot iron, another on the ores of iron, one on 
the special properties of iron and its compounds, a chapter 
on the theory of fluxes, and lastly an exhaustive chapter on 
fuel, in which the principal kinds of fuel used in the iron 
manufacture and in steam production are discussed, with re- 
marks on wood, peat, coking of coals, manufacture of char- 
coal, and analysis of coals." 

In Part Second, the practical metallurgy of iron is taken 
up and exhaustively treated in twelve chapters, in which all 
the approved processes are fully explained with detailed de- 
scriptions of the various furnaces, hot blast ovens, blast ma- 
chines, etc., now employed in the smelting of iron ores. 

Part Third treats of the manufacture of malleable iron, 
recent improvements in the construction of puddling furnaces, 
present modes of refining, forging, rolling, reheating fur- 
naces, shearing, piling, etc. ; and Part Four is an essay on 
steel, in which the various kinds of steel and the numerous 
processes now employed in the steel manufacture are duly 
discussed, according to their importance. 

We find that in this work a common error of authors 
upon such subjects, has been avoided, and much of the merit 
of the work consists in the fact that no detail is supposed to 
be known by the reader, and nothing is jumped, or left to in- 
ference. The method adopted is a good one. The author sets 
out by a sufficiently elaborate discussion of the substances 
which have to be dealt with in the manufacture of iron and 
steel, and from the chemical knowledge tlvus obtained, the 
reader is led naturally and easily into the practical details of 
smelting, puddling, and refining iron, and the subsequent 
operations by which malleable iron is produced. 

We have selected the following extract as a fair example 
of the clear style in which the author writes, and as also giv- 
ing a good idea of the important part which oxygen plays in 
the metallurgy of iron. 

" Oxygen. — The air we breathe contains a large amount of 
oxygen, which plays an important part in the affairs of iron 
manufacture. It contains a large portion of nitrogen, with 
which, as metallurgists, we have but little to do, even sup- 
posing that steel contains a small amount — into which suppo- 
sition we may hereafter inquire. It contains a very small 



portion of carbonic acid gas, a compound of carbon and oxy- 
gen, the former of which two elements, also, plays an influ- 
ential part, determining by its amount, as carbon in iron, 
whether that iron be cast iron or steel, and, by its absence 
from iron, that the metal in question is neither cast iron nor 
steel, but malleable iroF. 

" Another fact : the atmosphere always contains more or 
less vapor of water. This water is composed of a large pro- 
portion of oxygen, and also a proportion, equal to twice the 
volume of this last-mentioned element, of another element 
and gas, hydrogen. The latter element is soon to become 
better known to the metallurgical world, but it is the oxygen 
of the vapor of water to which our attention is now called 
particularly. Here are four elements, important in the follow- 
ing order : oxygen, which is the supporter of <all combustion, 
whether as flame or burning coal, and, like that which it 
supports, a splendid servant, but a labor-exacting master, 
ever waiting and watching, in its elementary loneliness, to 
unite with that for which it has affinity, either to help or 
perplex. Its union with iron forms that which we call the 
" rust " of iron, in which we see this affinity accomplished, 
for it has recalled the metal back to its primal state, namely, 
that of an ore, from which ore, or rust, it was made to become 
a metal only by the stronger affinity of the same element 
oxygen for carbon, whereby the act of rusting the carbon was 
followed by heat enough to expel oxygen from the iron rust 
in the ore, and leave the metal pure. That rust of carbon is 
the carbonic acid gas of the chemist. However rapidly in the 
one case, or slowly in the other, this affinity of oxygen may be 
exhibited, it is an affinity always in entire subjection to a 
stronger law of proportion, which it never violates, whether 
in the long-continued processes of nature, or the more intense 
and rapid fires and reduction of the furnace. That stronger 
law is seen in this : oxygen unites with iron in the propor- 
tion of only one atom of oxygen to one of iron ; or, where a 
stronger cause exists, and larger affinity is exhibited, it is 
(never otherwise than as) one and the half of one atom of 
oxygen to one atom of iron (Ferric Acid excepted). Now, 
for the sake of brevity, the one-to-one proportion is called the 
one-oxide, or protoxide, and the other the one-and-a-half ox- 
ide ; or, using the convenient Latin term, sesquioxide. 

"Thus we have only two rusts, or oxides of iron, the pro- 
toxide and the sesquioxide. The latter is the highest affinity 
oxygen ever exhibits for iron, whatever higher affinities it 
may exhibit for other substances or elements. This oxide, 
therefore, may also be caded the "high oxide," or, again re- 
sorting to the convenient Latin syllable " per," the peroxide 
of iron ; so that the sesquioxide of iron, in this particular 
case of iron, is the peroxL.e, as there is no greater affinity of 
oxygen for iron known. 

" In the case of carbon, however, we know of an affinity of 
one atom of oxygen to one of carbon ; and again two atoms 
of oxygen to one of carbon. The former is always known as 
the oxide of carbon, or carbonic oxide, and the latter, inasmuch 
as the gas partakes of such acid properties that it will readi- 
ly redden litmus paper (the chemist's test for acids) is called 
carbonic acid, or carbonic acid gas. Carbon is consumable, 
and oxygen, as we have said, supports combustion ; all the 
conditions, therefore, of flame or fire, exist in carbonic oxide, 
and it is not remarkable that it is inflammable, and that the 
combustion should be attended by great heat. But an anom- 
aly does present itself in the case of the other oxide of car- 
bon, wherein the oxygen exists as the peroxide, or two-oxide 
state. We can and need only state this anomaly, namely, 
that where two parts of oxygen with one of carbon exist, 
combustion no longer exhibits itself, nor will the gas of this 
composition allow any combustion to take place wherever its 
presence exists to any great degree. When, however, from 
any stronger attraction or affinity, one atom of oxygen is 
drawn off from the two which go to form carbonic acid gas, 
and the resultant gas becomes possessed of only halt as 
much oxygen as it previously possessed, the gas immediately 
becomes inflammable, and burns with great heat. Singular 
as it may seem, the addition of two atoms of the flame-sup- 
porting element, oxygen, to one of the combustible element, 
carbon, produces a gas which ceases to burn, nor can any 
combustion take place where Its presence is abundant." 



quired to maintain the same speed in an indefinite fluid. For 
example, as shown in a former calculation from DAnbuisson's 
formula, the traction or resistance encountered upon the Erie 
canal with the large class ot boats, carrying 210 tuns, at a 
speed of two miles an hour, is 428 pounds, requiring about 
three horses ; then the resistance, at a speed of four miles an 
hour, would be (A^-|4?-)=S,424 pounds, requiring over 23 
horses. 

" If steam power should be provided sufficient to obtain an 
average speed a little in excess of that realized from present 
horse power, then it might undoubtedly be successfully and 
economically employed upon our canals. 

" A successful application of the principle of low speeds 
seems to have been made by Mr. Edward Backus, of Roches- 
ter. If the result of the several trials made, are correctly 
stated by the inventor of this novel mode of steam propul- 
sion, then the cost of transportation may be reduced about 32 
per cent, as obtained from the following calculation, based 
upon the same general method employed for determining the 
cost of horse power. It is stated in the circular of results, by 
the inventor, that the extra cost of machinery and placing 
same in the boats is $2,500, and the consumption of fuel from 
1,500 to 1,660 pounds of coal in twenty four hours. Taking 
the same average for the boats hitherto used, and allowing 20 
per cent for the aggregate detentions for the season (the same 
as now realized), and the following shows the cost of trans- 
portation : 

Cost of boat and furniture §5,000 

Cost of machinery 2,5G0 

Interest on same 5,250 

Repairs of boat and interest on same 3 001 

Expense of crew (ame on boat with horse power) S185 per month.. 16.550 

Expense of fuel (1,660 lbs. coal per day for 2,203 days.) at $7 per tun. . 13.174 

$14^41 



Total expense for ten years.. 



819 64 
43-1 cents 
3*14 mills 



Total expense for one day 

i Forty miles averaged per day for the season, per mile 

1 156 tuns average cargoes for the season, per tun per mile. . 

showing a saving of 32 per cent over horse power. 
! " The consumption of fuel, as reported, seems greatly in ex- 
;cess of that required, and can, undoubtedly, be reduced one 
half when the system shall have been perfected. Should this 
saving be realized, the cost per tun per mile will then be 
^roV mu l s > a saving of about 50 per cent. 

" The following extract from a letter written by Gen. 
Quimby, U. S. A., who witnessed two trials of this boat, will 
; convey an idea of the character of this new mode of pro- 
| pulsion : 

I " In this boat the motive power, steam, causes a wheel lo- 
cated near the center of the boat to roll on the bottom of the 
canal, and thus drive the boat in the same manner that the 
locomotive is propelled by its driving wheels. The wheel, 
placed at one end of a lever frame, readily adjusts itself to 
the varying depths of the water, and its weight, together 
with the cog-like projections distributed over its circumfer- 
ence, prevents slipping and consequent loss of traction. It 
has been found that in the whole extent of the Erie canal 
there are not to exceed twenty miles in which the depth of 
the water is too great for the wheel to work well. For very 
deep water, a screw propeller wheel is used and the motive 
power is changed from the ground wheel to it with the ut- 
most ease and expedition." 



STEAM POWER ON CANALS. 



In the annual report ot the Hon. Van R. Richmond, State 
Engineer and Surveyor, noticed in our last, we find the fol- 
lowing on the use of steam on our canals : 

" Attempts have hitherto been made to substitute steam for 
horse power upon the canal. These have all thus far failed, 
probably from the fact, that the machmery used was not 
properly proportioned to the work which it was designed to 
perform, and that too high a rate of speed was sought to be 
obtained. The law connecting the resistances offered to 
bodies moving in water with the power required to overcome 
such resistances, may be stated as follows : 

" The resistance varies as the square of the speed and the 
power exerted varies as the cube of the speed ; hence, if two 
horses were sufficient to tow a boat at a speed of two miles an 
hour, the number required to tow the same at a speed of four 
miles per hour would be (2 — |-J = -2?|-'L) 16 horses. It ap- 
pears, therefore, in order to double the speed, the propelling 
power must be increased eight times. The obvious effect of 
the double speed would be to reduce the time of transit one 
half ; this, however, would be secured only at an expenditure 
for propulsion eight times as great as that due to a speed of 
two miles per hour. 

" The foregoing determinations and comparisons are based 
npon the. assumption that two horses will tow a loaded boat 
at a speed of two miles per hour upon the canal ; as shown 
by M. D'Anbuisson's formula, 44 per cent more power is re- 



Sredging In the CSulf Stream. 

Our readers are, perhaps, aware that a scientific examina- 
tion of the ocean bottom in the Gulf Stream has been in 
progress under the direction of Professor Agassiz, assisted by 
M. de Pourtales. The Atlantic Monthly for October has an 
interesting article upon this subject, from which we collate 
some particulars of the method employed and the object of 
this examination. 

" Dredging in great depths is a slow and rather tedious 
process, requiring not only patience but very accurate obser- 
vation. M. F. de Pourtales, of the Coast Survey, has been 
engaged on board the Bibb for the last three years in making 
dredgings in the Gulf of Mexico. These dredgings have in- 
cluded every variety of depth, from the shore outward to 
soundings of six, seven, and eight hundred fathoms, eight 
hundred and sixty fathoms being the deepest. They have 
brought to light the most astonishing variety of tiny beings 
— especially crowded on rocky bottoms, but not altogether 
wanting in the deepest mud deposits. A report of the results 
obtained in his first two years' dredgings has been partially 
published by M. de Pourtales in the Bulletin of the Museum 
of Comparative Zoology at Cambridge. They form a most 
valuable contribution to our knowledge of the animals exist- 
ing in the deep sea. 

" The dredge is a strong net about a yard and a half in 
length, surrounded by an outer bag of sail-cloth. Both are 
open at the bottom, but laced above around an oblong frame 
of iron. This frame has two arms, with a ring at the end of 
each. One of these arms is securely fastened to the line by 
which the dredge is let down ; but the other, instead of 
being attached to the line, is simply tied by a weaker cord to 
the first. This is in order that, in case the dredge should be 
caught on the bottom, as often happens, one of the arms may 
give way, allowing it thus to change its position slightly and 
be more easily freed. It is an important precaution ; for some- 
times the dredge is caught so fast that it requires not only 
the force of the small engine to which the reel, holding seven- 
teen hundred fathoms of line, is attached, but the addition- 
al strength of all hands on board, to disengage it. When 
the dredge is lowered — being of course weighted, so as to 
sink rapidly — a cord is tied around the bottom of the net, 
while the sail-cloth is left open ; thus allowing the free escape 
of water from the former, while the sail-cloth protects it from 
injury. When the dredge is lanued on deck, a tub o? bucket 
is placed under it,- into which all its contents fall the mo- 
ment the cord around the bottom of the net is untied, Some- 
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times a large tub is filled at one dredging- with all sorts of Railway Economy. Use of Counter-Pressure Steam in the 



living specimens— shells, corals, shrimps, barnacles, sea- 
urchins, star-fishes, sponges, polyps, and sea-weeds, with all 
their natural brilliancy of tints." 

A water glass is also used which " is nothing more than 
a square wooden tube, with a glass plate in the lower end. 
Sinking this under the water and looking through it, all the 
undulations of the surface, which distort objects below, are 
lost, and nothing obstructs the vision. 

"Seen through this simple apparatus, the sea-bottom, or 
rather the summit of the reef above which we were float- 
ing, was like the most exquisite aquarium, the contents of 
which were ever shifting:." 



Locomotive Engine as a Brake. 
Ingenieur en Chief Des Mines. 



By M. Le Chatelier, 
Translated from the 



Sickle-Bar Couflingfor Mowers and Reapers.— Rufus C. Wood, Le 
Roy, Kansas.— This invention has for its object to furnish an improved 
coupling for connecting the pitman and sickle bar of a reaper or mower to 



Authors' Manuscript. By Lewis D. B. Gordon, F.R.S.E., f diminish the wear of the coupling pin and eye, and prevent the "end 

shake "of the sickle bar, and which shall at the same time be simple in 

construction and easily attached. 

Cloth-Thinning Machine.— J. W. Burch, Fayette, Miss.— This inven 
tion comprises an arrangement of devices for operating either a rotary 
cutter of three or any other preferred number of curved blades projecting 
from a disk, revolving transversely of the row, or a vibratory cutter work- 
ing back and forth above the row, the whole mounted on a suitable frame 
and wheels.and deriving motion from the axle of the said wheels by suitabe 
gearing. 



London Bridge having become too narrow to accommodate 
the traffic over it, it is now proposed to widen it by throwing 
the foot-walks into the carriage-road, forming new footways 
upon cantilevers and brackets on either side of the road. This 
wi] 1 increase the width of the carriage-way from thirty-five 
to fifty-three feet. 



Inventions Patented in England toy Americans, 

[Compiledf rom the " Journal of the Commissioners of Patents."] 

PROVISIONAL PROTECTION FOR SIS MONTHS. 

2,466. —Manufacture of Boots and Shoes, and in Machinery or ap- 
paratus Employed Therein.— N. A. Baldwin, Milford, Conn. August 
39,1869. 

2,640.— SPINNING Mules.— Samuel Oddy, Manchester, England, Robert 
Nuttall, Bury, England, and John B. Smith, Wappinger Falls, N. Y. Sept. 
8, 186!). 

2,664.— Fire Extinguisher. -G. F. Pinkham, Cambridge, Mass. Sept 
11,1869. 

2,745.— Spindles and Flyers of Spinning Frames.— J. Goulding, Wor- 
cester, Mass. September 21,1869. 

NEW PUBLICA IONS. 



Honorary Member of the Institution of Engineers in 
Scotland. Philadelphia : J. B. Lippincott & Co. 

There is nothing new in the general idea of steam counter-pressure 
brakes. As practiced previous to the investigations and inventions of M. 
Le Chatelier, there were, however, insuperable objections to the employ- 
ment of the system. These objections are fully set fojrth in the little work 
before us, as well as the progress of the experiments by which such an 
important modification of the system has been made, that, at the present 
date, upward of two thousand engines are running in France and Spain 
with this improvement attached, and it is also being introduced on the 
German railways. We have now in process of preparation an engraving 
of this improvement, and will give, in a future number, all necessary ex- 
planatory details in regard to it. 

We are in receipt oT the first number of a neatly-printed quarto sheet 
called The Polytechnic, a semi-monthly of twelve pages, Montague L. 
Marks, editor and proprietor, 208 and 210 River street, Troy, N. Y. The 

prospectus informs us that the design is to establish this paper permanent- 
ly as a high-class college scientific publication, to be increased both as to 
quantity and quality of its contents according to the amount of patronage 
it may receive. The connection of this paper with the Rensselaer Poly- 
technic Institute gives it command of many resources, both from the 
talent always to be found in that excellent school and from the alumini, 
among whom are many of our best engineers and scientific men. The first 
number is spirited and its contents are interesting. We wish .our new co- 
temporary the success it merits. Subscription price $4 per annum. 



An Essay Upon Force in Nature and its Effects Upon 
Matter. Cincinnati : Robert Clarke & Co., Publishers. 

The theory of Newton that every particle of matter attracts all other 
particles of matter in right lines joining their centers, and in an inverse 
ratio to the squares of their distances by virtue of an inherent force called 
gravity, accounted for the motions of the planets so satisfactorily that it 
has been almost universally adopted by subsequent physicists as a natural 
law. Nevertheless there have not been wanting those who have doubted 
the correctness of this theory. Among these Faraday has been perhaps 
the most conspicuous. Without doubting the fact that what we call gravity 
varies as the squares of the distances, he claimed that the supposition that 
a single force could so vary was in conflict with the highest law in physical 
science capable of comprehension by the human mind, namely, the con- 
servation of force. 

The pamphlet before us is a very modest and calm statement of a doubt 
in regard to tlie truth of this celebrated and generally accepted theory, 
and though metaphysical, as all discussion upon an abstract notion of force 
must be, calls in mathematics to aid in the elucidation of a new theory 
which is, that " that all planetary movements are caused by the effect ot 
force on matter— not inherent in matter ; and further, that the one primal 
force on which planetary movement depends, modified by special effects 
upon substances differing in kind, in arrangement, and in position, is that 
which, under the modified conditions, is called by the various names of 
force, as of attraction and repulsion, cold and heat, electricity, magnetism, 
weight," etc. The latter portions of the essay, in which it is attempted to 
sustain the theory, are, as the author claims, merely suggestive ; the first 
part being devoted to the attempt to demonstrate mathematically that the 
theory of Newto:a is untenable. 

We are disposed to be lenient with the errors of an author who expresses 
his views so temperately and candidly as this, and though it would not be 
difficult to show some defects that, in our opinion, vitiate the whole argu- 
ment, we do notthink the topic of sufficient value to enter upon its discus- 
sion. Indeed the author himself asserts that he claims no scientific 
value for the discussion or the idea which led to it. We must therefore 
place this book among those works of which the world has seen too many; 
works seemingly written to no purpose but to indulge the love for specu- 
lation which has been a characteristic of certain minds in all ages . 

The Gold Fields and Mineral Districts of Victoria 
With Notes on the Modes of Occurrence of Gold and 
other Metals and Minerals. By R. Brough Smyth, F.G.S., 
Secretary for Mines for the Colony of Victoria. Mel- 
bourne : Printed and published by John Ferres, Govern- 
ment Printer. H. T. D wight, 232 Bourke street, East. 
London : Triibner & Co., Paternoster Row. 
This is a compilation in large quarto form,- of an immense mass of in- 
formation, historical, statistical, and technical, relating to the mineral 
resources of the Colony of Victoria in Australia. The perusal of the vol- 
ume will, without doubt, excite surprise even in the minds of many 
Englishmen accustomed to regard Australia as a sort of El Dorado, yet 
having only a vague and very imperfect idea of the immense resources of 
that continent. Even many Anglo-Australians have only a partial knowl- 
edge of the country they inhabit, a country destined, perhaps, at some 
future period, to play as prominent a part in the history of the world as 
Great Britain itself. It would be futile to attempt a review of this work 
in any space we can at present allot to it. Suffice it to say, that we deem 
it one of the most important works of its class ever published. As a work 
of reference it will prove of great value, as it is thoroughly indexed, and 
also contains a glossary of mining terms, with plates illustrating scenery, 
also apparatus, implements, etc., used in the Australian mines. The entire 
work is, moreover, illustrated in a very artistic manner. The reader will 
find in another column an extract from this work, with an illustration of 
the " Welcome Stranger Nugget," found near.Donolly in Australia, the 
largest mass of pure gold ever found native in the history of gold 
mining. 

The Progress and Condition of Several Departments 
of Industrial Chemistry. By J. Lawrence Smith, 
U. S. Commissioner to the Paris Universal Exposition, 
1867. 

This is one of the series of able and instructive reports which have been 
prepared and published.on the great FrenchExposition. We have met with 
no similar document of greater interest and value than this, and we find 
in its perusal that wc shall be able to select many extracts of interest which 
we shall in due time lay before our readers, premising that some of the 
deductions of the author in regard to the effect of legislation upon similar 
industries in the United States do not receive our sanction. An extract 
from this report, entitled " Applications and Progress of the Manufacture 
of Sulphuric Acid," will be found in another column, and is the first of 
several extracts we shall make upon this, and other important branches of 
manufacture. 

Useful Information for Railroad Men. Compiled for 

the Ramapo Wheel and Foundery Company by W. G. 

Hamilton, Engineer. Second Edition. Revised and 

Enlarged. New York : D. Van Nostrand, Publisher, 23 

Murray street, and 27 Warren street. 

This is a hand, or rather a pocket book of information in a condensed 

form, mainly compiled from the standard works of Clark, Colburn, Bourne, 

Haswell, Hurst, Molesworth, Nystrom, Percy, Scribncr, Templcton, Ure, 

Price, and Williams, and is filled with useful and practical formulae, rules, 

statistics, recipes, tables, etc., etc., thoroughly indexed, and provided 

with a rubber clasp. One of those books of reference most useful to 

practicalmen,and published in admirable stylo. 



MANUFACTURING, MINING, AND KAILROAD ITEMS. 

A valuable discovery of bismuth ore has been made near Balhannah, 
South Australia.* 

An alloyfor jewelers' use, said to be very ductile and malleable and to 
possess a fine color, is composed of 750 parts of gold, 166 parts of silver, and 
84 parts of copper. 

During last year the quantity of silkworms' eggs exported from Japan 

amounted to 2,195,651 cards. Of this number 800,000 havejbeen sent to France, 
Spain. Turkey, Persia, and other countries, and the remainder to Italy. 

Br. Poselger has determined by positive experiments that the death of 
trees growing along streets and promenades is not due, as has been often 
asserted, to the effects of the leakage in gas mains; but tl;at it is owing 
chiefly to the neglect of so keeping the soil that air may freely permeate to 
the roots. 

Abundant seams of coal of good quality have been discovered on the 
eastern shores of the Caspian Sea. Humboldt was of opinion that coal 
wouldbe foundthereat no greatdepth, since the entire district abounds 
in naphtha. . The steamships of that sea have hiterto employed wood as 
tuel, which had to be conveyed, at great cost, from the Ural mountains. 

A number of submarine sweet water springs are known to exist in the 
Adriatic, along the coast of Istria and Balmatia. As the maritime districts 
of these provinces sufl'er from want of a sufficient supply of water, and as 
it is possible by means of the Norton pump to save much that is now lost; 
the Austrian Minister of Agriculture has published a book, on the means, 
of finding and utilizing submarine fresh water springs on the Austrian 
coasts. 

The Pacific railroads are now carrying emigrants to California for $70 
from Philadelphia or$42 from Omaha. The number of emigrants since the 
1st of September has averaged 100 per day. They are carried on the express 
freight train, and make the trip in less than ten days. A large increase 
of business is expected on thistrain next year. 

Sir David Brewster found, says the' Engineer, that the fundamental prin- 
ciple of the stereoscope was known to Euclid, who compiled the wcll_ 
known Elements about B, C. 280 ; that it was distinctly described by Galen, 
1,500 years ago ; and that Baptista Porta, in 1599, gave such a complete sep- 
aratepicture seen by each eye, and of the combined picture^ placed be- 
tween them, in which we recognize not only . the principle but the con- 
struction of the stereoscope. 

M. Armand contributes a paper to the Comptes JtendusZw herein he states 
that the deleterious: effects of tobacco might be counteracted, if not en- 
tirely annihilated, by moistening the tobacco, while undergoing the vari- 
ous preparations and fermentations previous to its; delivery to the con- 
sumer, with a strong infusion or other preparation of water-cresses. He 
has discovered thatthis vegetable contains principles which, while the pe- 
culiar aroma of tobacco will remain unaffected, will destroy the bad 
effects of nicotine. 

The most remarkable railroad in Germany and Europe is the new Black 
Forest road, which will be completed within four years. Between Horn- 
berg and St. George, situated 2,870 feet above the level of the sea, and but 
four miles distant from Hornberg, the railroad ascends nearly 2,000 feet, 
and passes through 27,000 feet of tunnels. Eleven thousand feet of the 
latter have been completed during the last two years. The truly Cyclopean 
work on the road is progressing rapidly, and attracting thousands of visit- 
ors, who flock together from all parts of Southern Germany and Switzer- 
land. 
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Under this heading we shall publish weekly notes oj some of the more prom- 
inent home and foreign patents. 



Harrow.- P. S. Graves and P. B. Parcell, Ashmore, 111.— This invention 
relates to a new and useful improvement in harrows,' and consists in 
arranging the teeth in the harrow frame so that they maybe simultaneous- 
ly thrown backward or forward on either side. 

Apparatus for Raising Water.— Jas. W. Prendergast, New York city. 
—This invention relates to a new and useful method of raising water by 
atmospheric pressure. 

Soldering Machine.— John G. Borden, Brewster Station, N. Y.— This 
invention relates to new and useful improvements in a machine for solder- 
ing tin cans and other articles of tin ware. 

Steering Apparatus.— George H. Davis, Stony Brook, N. Y.— This in- 
vention relates to a new and useful improvement in apparatus for steering 
vessels on the water, and consists in constructing and arranging a chain 
pulley in such a manner that a chain may be effectively used in combina- 
tion with a traversing wheel. 

Car Coupling.— William Cottrell, Bordentown, N. J.— This invention 
relates to new and useful improvements in couplings for uniting railroad 
cars together ; and it consists in a device for holding the coupling link 
in a horizontal position when the cars are being coupled, and in the meth- 
od of inserting the coupling pin. 

Railroad ;Supply Apparatus.— David [Harrison, Fayette, Miss.— This 
invention has for its object to furnish a simple, convenient, and eff'ective 
means for supplying a moving railroad train with water, fuel, etc., while 
under full headway. 

Fence.— Smith Riley, Kenton, Ohio.— This invention consists of sections 
made of longitudinal bars with beveled ends and vertical pickets, the said 
beveled ends of the sections being joined so as to assume a zig-zag form, 
and held together by connecting links extending from the picket with the 
end of one section to the corresponding picket of the next section. 

Tile Machine.— George Jackson, Albany, N.Y.— This invention relates 
to certain improvements in tile machines, of that class in which the clay is 
by a sliding piston forced through apertures in the end of a box, so that it 
comes out in a continuous stream of the requisite cross section, to be cut 
into pieces of the desired length by a series of wires attached to a swing- 
ing frame. 



Press.— John Berkley, Washington, Texas.— This invention relates t 
improvements in presses for cotton, hay, and similar substances designed 
to provide a portable press of simple and cheap construction, mounted 

on wheels, for moving it from place to place, and arranged for adjusting 
the case in a vertical position for filling, and in a horizontal position for 
pressing, the follower being also arranged to work in a horizontal 
position. 

CnuRN DAsnER.— Gustav Radbruch,Hoboken, N. J.— This invention re 
lates to a new churn, of that class known as atmospheric churns, and con- 
sists of a new dasher, so constructed that it will at once agitate the cream 
and supply the necessary air by simple means. 

Ruffling Attachment to Sewing Machines. -Louis H. Gunnerman 
Pittsburgh, Pa.— This invention relates to a new apparatus for ruffling or 
wrinkling fabric, and for attaching the same to straight fabric ; and the in 
vention consists in the arrangement and combination of two plates, by 
which the two fabrics will be properly gaged and separated before they 
are sewed together. 

Chair.— Allen Lapham, Paterson, N. J.— This invention has for its object 
to improve the construction of chairs, so as to make them stronger, more 
durable, and less liable to become loose and shaky than when constructed 
in the ordinary manner. 

Gang Plows.— H. N. Dalton, Pachcco, Cah— This invention has for 

its object to improve the construction of gang plows, in such a way that 
the gang plow may be raised while running to cut a lightfurrow, or to 
lift it entirely from the ground at the will of the operator, and which shall 
be simple in construction and readily applied and operated. 

Kerosene Lamp Burners.— Edward L.Gilman, Somerville, Mass.— This 
invention has for its object to improve the construction of kerosene lamp 
burners, so that the gas arising from the oil or fluid mingled with air may 
be conducted to^heflame to increase the light. 

Portable Fire Escape.— Hugh C. Carrigan, New York city.— This inven- 
tion has for its object to furnish an improved portable fire escape, de- 
signed to be kept by those occupying upper apartments, in their rooms; 
and which shall be so constructed and arranged, that it will enable the 
occupants of the rooms to lower their property and themselves with speed 
and convenience to the ground, and which, when not in use, will present 
the appearance ot being nothing but an ordinary chair and may be used 
as such. 

Water Regulator, Alarm, and Indicator for Steam Boilers.— Leo- 
pold Steigcrt, Cincinnati, Ohio.— This invention consists of the arrange- 
ment of a floatin a vessel, attached to the side of the boiler in a manner 
to oscillate a shaft carrying indicators and actuating a whistle valve, and a 
plug in the supply pipe whereby the whistle may be caused to blow at 
the proper time, and the water is allowed to flow to the pump where re- 
quired, or shut off when not needed. 

HatLoader.— J. C.Leonard, S. B. Holcomb, and W. B. Wight, Clinton, 
Mo.— This invention consists in a rake and elevating apparatus, mounted 
on two wheel to be hitched totherearend of the wagon and arranged to 
gatherthehay in front of the fixed curved teeth of the rake, from which 
it is taken by the elevator and delivered to the wagon in a peculiar 
manner. 

Water P-egulator and Alarm.— James William Ebcrt and Eli C. 
McCloy, Zanesville, Ohio.— This invention comprises an arrangement of 
valves in the feed water supply pipe for the pump, connected with a float 
and bung inside the boiler, so as to open and close the passage, as required; 
also, in connection with the said valves, another set of valves in the steam 
pipe leading to the whistle, which, when the water supply fails will give 
the alarm. 

"Velocipede.— Theodore Searing, New York city.— This invention con- 
sists, first, in a peculiar arrangement of runner and brake attachment for 
the wheels, and second, in an attachment to the propelling cranks of a pair 
of vibrators, to which arc attached spiked segmental bars by pivot joints, 
under an arrangement whereby the spikes will be caused to engage with 
the ground when moved in the direction for propelling, but willslip over 
it without engaging when moving in the opposite direction. 

Fltikg Machine.— W. F. Quinby, Wilmington, Del.— This invention re- 
lates to improvements in flying apparatus intended to provide an arrange- 
ment of temporary sails, resembling in some respects the wings of birds 
in their construction and operation, which may be readily connected to the 
body of a person by means of a cuirass fitted to the body and made of me- 
tallic strips, iormed and adapted to assist the operator to support the 
wings and at the same time to shield him from the shocks and jars due to 
the operation of the wings. 

Governor for Steam and other Engines.— W. J. Kesselmeyer, C. A. 
Kesselmeyer, Manchester, England, andE.II.Nacke, Als-Shoenfeld, Sax- 
ony. — This invention has for its object to render centrifugal governors 
more periect in regulating the speed of the engine, so that the speed will 
be immediately corrected, as soon as it shall vary. The invention consists 
in the application to the movable valve.rod of a vessel containing liquid 
matter, and in connecting the same with a stationary vessel in such a man- 
ner that, when by the contraction of the governor balls, the movable ves- 
sel is lowered, the liquid will flow into it from the reservoir, causing it to 
sink and to open thevalve without loss of time. 

Water Velocipede.— F. A. Spofford and M. G. Raifington, Columbus, 
Ohio.— This invention relates to a new mechanism for propelling water 
craft by muscular power andby the aid of levers, ratchet wheels, etc., 
applied to paddle wheels. 

Chocolate Paste.— L. F. Leger, New York city.— The object of this 
invention is to so prepare chocolate that it can be preserved in a semi- 
liquid state, to be readily dissolved when required. 

Iron Double Shovel Plow.— C. I. Voigt, West Salem, 111.— This inven - 
tionhasfor its object to furnish an improved double shovel ironplowor 
cultivator, which shall be simple in construction, easily adjusted, effective 
in operation, and easily operated. 

Mantjfactueing'andRefining Sugar .—Louis J . F. Margueritte, Paris , 
France.— This invention consists in manufacturing and refining sugar by 
the following mode of operation: The sugar mixed with molasses is first 
brought in contact with a certain quantity of wood spirit in a mixer, whet-e 
the whole is stirred for a very short time. The mixture consisting of 
sugar and liquidis then passed toafilter similar to those containing ani- 
mal charcoal, when the black liquor of the molasses is run off, which is 
afterward replaced by pure wood spirit. A washing effected in this man- 
ner by displacement furnishes a perfectly white sugar. 

Hat Raker and Loader.— N\ Farlow and J. A. Ham, Sullivan, 111.— 
This invention relates to improvements in apparatus for raking hay and 
elevating it .to'a pitching platform, all suspended from a pair of wheels 
to be hitched tq and drawn by the wagon to be loaded, or, when used for 
gathering grain for binding, to be drawn by a horse ; the invention con- 
sisting in certain arrangements of the parts . 

Hay Derrick.— Winfi eld Denton, Iowa City, Iowa.— This invention re- 
ates to a new and useful improvement in derricks for loading hay. 

. Car Coupling.— Michael Connelly, Baltimore, Md.— The object of this in- 
vention is to provide for public use a simple and eff'ective automatic coup 
ing for railroad cars. 
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Machine foe Saving Kindling Wood.— "W. A. Allen, Baltimore, Md.— 
This invention relates to that class of sawing machines in which several cir- 
cular saws are employed, in connection with endless chains and knees, for 
carrying the logs. 

Cidee Press.— John J. Shaffer and Emanuel Stoner, Westminster, Md.— 
This invention relates to a press, in which the follower slides up and down 
upon vertical rods, passing through it, one near each of its ends. 

Farm Gate.— Daniel Shockey, Waynesborough, Pa.— The object of this 
invention is to provide f er public use a neat, light, simple, and strong gate, 
for use upon farms, etc., and which can be conveniently opened or closed 
fromeitherside. 

Fire Geate.— Asa Snyder, Richmond, Va.— This invention consists of a 
basket grate and concave perforated radiator, placed in such relation to the 
chimney and jambs as to leave an air space between the grate and the chim- 
ney and jambs, said air-space being, in fact, a continuation downward of 
the smoke flue of the chimney, and beirigseperated from such smoke flue by 
a damper placed between the radiator and the chimney for the purpos?. of 
creating a rapid draft through the air-space, and carrying off the debris d 1s- 
lodged by raking the Are. 

" Ktxtng " oe Eepaieing- Pudling Fuenaces.— Morjran Z. Evans, Orms- 
by PostotHce, Pa.— This invention relates to puddling and boiling furnaces, 
and applies in the process called by furnacemen "fixing, "which is performed 
as occasion may require, in the way of repairs. 

Reaping and Mowing Machines.— T. H. Taylor.Jeffersonville, 111.— This 
invention relates to improvements in reaping and mowing machines de- 
signed to provide an improved arrangement for operating the cutter bars ; 
also, an improved arrangement of the cutter and cutter supporting bars. 

Knife Guard.— E. A.Goodes, Philadelphia, Pa.— The invention consists of 
a wire-guard attachment, so shaped and arranged relatively to the knife 
blade, that it may be readily clamped to the blade by thumb nuts, screwing 
on to the ends of the wire and against the back edge of the blade, with the 
gaging part adjusted along the edge, at one side, parallel with it, and the 
required distance for the thickness of the paring from it. 

Horse-power.— Dift'endall & Hughes, Westminster, Md.— The object of 

this invention is to provide a simple and compact arrangement of multiply- 
ing wheels in a portable horse-power, for producing a rapid motion for the 
tumbling shaft,from the first mover.with the least possible amount of lateral 
pressure on the driving shaft. 

Life, Surf, and other Boats.— Henry Thompson, Mobile, Ala.— The ob- 
ject of thisinvention is to provide new and useful improvements in small 
boats, to render them safe and efficient as life, surf, or pleasure boats. Also, 
to provide improvements in propelling apparatus, calculated to apply the 
same to better advantage than in the common way. Also, to provide an 
an arrangement of the paddlewheels and wheel guards, to facilitate the 
transportation of the said boats on land. Also, to provide an arrangement 
of pumping devices, which may be used either for pumping water from the 
hold, or for drawing water over thf side, for playing upon fires, or for other 
purposes. 



J. D. P., of N. Y. — The broad gage railways are failures only 

because they are, for various reasons, so expensive in their operation' 
We can not enter at this time into a detailed account of these causes, 
They are good for th? passengers but hard on the companies who own 
them. 

M. Gf., of Minn.— Your sketch is very imperfect, but from what 

we can understand of it, it shows no patentable improvement. It would, 
therefore, be scarcely worth while to enter into the computation nec- 
essary to determine what strain such a structure would sustain. 

S. E. W., Of N. Y. — Friction would be reduced in using fric- 
tion rollers under your shaft in proportion to the diminished surfaces of 
the journals. The size must depend upon the circumstances of the case. 
Make the rollers as large as you can conveniently . 

C. T. Gf., of Pa.— It would be impossible to give you the 

■ knowledge you require in the form of a recipe. A small volume called 
" The Complete Practical Brewer," published by Henry Carey Baird, of 
Philadelphia, gives the precise information you require. 

J. M. H., of Wis. — We know of no steam apparatus which 

will meet your requirements and which you can purchase ready made 
Youmight.itseems to us, easily devise one for yourself. Setyourwits 
t work. 
R. S. B., of Ky. — The minerals you send appear to contain 

iron and perhaps copper, with sulphur and arsenic. We cannot deter- 
mine whether other metals of value are present without making an assay. 

M. S. M., of Mo.— The stones you send are agate and chalce- 
dony. They have little value except when worked and polished. They 
are rendered valuable according^ the labor bestowed upon them. 

E. H. S., of N.H.— You will find an article fully treating 

your question about long and short screw drivers in the Scientific 
American, Vol. XVIII, No, 25, page 393, June 20, 1868. 
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A. H. B., of Pa. — A body floating in a fluid medium, and sus- 
taining by its buoyancy just as much weight as it is capable of support- 
ing, would descend through that medium by the addition of just suffi- 
cient weight to overcome the friction of the fluid against its sides. It will 
then certainly take as much (practically more) weight to draw it down 
through thatfluid as it can raise by its buoyancy. In the answer to the 
correspondent about the balloon, the endeavor was to make this point 
clear, and to show that a balloon in rising could exert no more force 
(practically not so much) than would be required to pull it down again. 

W. A. H., of Tenn. — The plan of closing a well air tight at 
its mouth and inserting, a pipe to reach below the surface of the con- 
tained water, and raising the water by forcing air into the well will 
work in some cases, but it is neither new, patentable, nor practicable. 
Because the top of a wheel rolling along a level surface moves faster 
ahead relatively to any point on that surface than the bottom, it does not 
follow that its circumferential motion is greater at the top than at the 
bottom. "What we mean by circumferential motion, is the motion of all 
points in the circumference around the axis of the wheel. 

J. A., of 111. — The photographer has the best of it. The con- 
traction of the pupil of the eye does not diminish the apparent size of 
external objects. The reason of the apparently larger size of the sun and 
moon when near the horizon is probably that they are then in immediate 
contrast with terrestrial objects, by which their size is estimated, while 
in the zenith no such standard of comparison can be simultaneously 
viewed with them . 

B. J. J., of Va. — We would not recommend the arrangement 
of piping for a lumber drying-house you propose. "A Practical Treatise 
on Heat," published by Henry Carey Baird, of Philadelphia, will instruct 
you properly on this subject. There ought to be good ventilation in any 
room used for drying purposes. Your last question cannot be answered 
in the form you put it. 

J. B. W., of Pa. — Your suggestions for ventilating mines by 

forcing air down through a main pipe by steam power, and delivering it 
through branch pipes, contain nothing new. This is, however, a good 
plan, and it, or its equivalent, has been tried successfully in English coal 
mines. We agree with you that either this or some otherequally ef- 
fective system ought to be generally adopted in working coal mines. 

J. W. P., of Me. — The best material for a step to a turbine 
wheel is probably lignum vita?. That your steps burn out indicates that 
the wheel is not balanced properly to take off its weight from the step. 
If it is not practicable to balance it in this way your only remedy will 
be to increase the size of the bearing in proportion to the weight of the 
wheel. 

G. M. S., of Miss. — The power ol an engine having a twenty- 
inch stroke would be to one having a thirty-inch stroke, everything else 
being equal and the steam being worked non-expansively, as one to 
two. This, of course, supposes everything so arranged that the mean 
effective pressure in the cylinders should be the same throughout their 
respective strokes. 

F. C. B., of Ohio. — To scale sheet steel, use a wooden trough 

lined with sheet lead. Use crude sulphuric acid, one part of acid to ten 
of water, by measure, or rather more dilute, let the sheets remain only a 
very short time in the bath, take them out and wash them in hot lime wa- 
ter, and then rub them with clean dry saw dust or chaff'. 

W. Z., of La. — The appearance of gold, copper, or brass, is 

given to tin plate by the application of suitable lackers. You can pur- 
chase these lackers at dealers in varnishes, etc. 

F, D. H., of N. Y. — You can dissolve rubber in naphtha to a 
thick solution and with it stop small holes in rubber. Apply it soft and 
allow it to harilen thoroughly. 

G. G. B., of N. H. — The mineral specimen seems a schist con- 
taining iron. It appears to be of no value, but analysis might give a dif- 
ferent result. 



Send for Agents' Circular— Hinkley Knitting Machine Co., 176 Broadway. 

Just what you have been looking for. We build all kinds of 

experimental machinery and models on short notice and reasonable terms. 
Henry & Co., 125 Eldridge St., New York. 

Wanted— By a man of first-class experience, a situation as 
electro bright and dead plater and gilder. Good reference. Address H. E. 
Osborn, Postoffice Box 151, West Meriden, Conn. 

A thorough sewing machinist desires employment. Address 

James R. Ellis, Baltimore, Md. 

If you want the real oak-tanned leather-belting, C. W. Amy 

manufactures it. See advertisement. 

deck's patent drop press. For circulars, address the sole man- 
ufacturers, Milo Peck & Co., New Haven, Ct. 

You can get your patent articles manufactured quick and cheap 
at Henry & Co.'s, 125 Eldridge St., New York. 

Every wheelright and blacksmith should have one of Dins- 
more's tire shrinkers. Price $40. R. H. Allen & Co., P.O.Box 37G, NewYork- 

Wanted — A practical machinist and draftsman wants a stiua- 

tion as draftsman. Best recommendation can be given. Address Eugen 
Walther, 638 Callowhill st., Philadelphia. 

Glynn's Anti-Incrustator for Steam Boiler— The only reliable 

preventative. No foaming, and does not attack metals of boiler. Liberal 
terms to Agents. C. D. Fredricks, 587 Broadway, New York. 

Chemicals, Drugs, Minerals, Metals, Acids,etc, for all Mechan- 
ics and Manufacturers, for sale by L. & J. "W. Feuohtwanger, Chemists, 

and Importers of Drugs and Minerals, 55 Cedar St., New York. 

Who wants a good 15-in. swing Engine Lathe, address Star 
Tool Co., Providence, R. I. 

For Sale — A valuable pat.f or a composition for covering boilers, 
steam pipes, etc., E. D. & W. A. French, 3d & Vine sts., Camden, N. J. 

Cradle-finger Machine wanted bySmith& Montross,Galien,Mich. 

Wanted — A set of the best new machinery for converting stand- 
ing trees into short, split firewood. W. H. H. Green, Jackson, Miss 

Clothes Wringers of all kinds repaired or taken in part pay for 
the "Universal," which is warranted durable. R. C. Browning, Agent, 
32 Courtlandt st., New York. 

For Sale — Cotton Planter. — The entire right of the King Cotton 
Planter— the only successful in use. Have been worked since the war, and 
given universal satisfaction. The machine is simple, strong, and can be 
built cheaply. Will sell at a low figure. Reason for disposing of it is want of 
time to give it proper attention. Address S. N. Brown & Co., Dayton, O. 

Hot Pressed Wrought Iron Nuts, of all sizes, manufactured 

and for sale at moderate prices by J. H. Sternbergh, Reading, Pa. 

Vols., Nos., and Sets of Scientific American for sale. Address 

Theo. Tusch, No. 37 Park Row, New York city. 

Cold Rolled — Shaf ting,piston rods,pump rods,Collins pat.double 

compression couplings,manufactured by Jones & Laughlins,Pittsburgh,Pa. 

Man'f'rs of grain-cleaning machinery and others can have sheet 
zinc perforated at 2c. per sq. ft. R. Aitchison & Co., 845 State st., Chicago 

Send for a circular on the uses of Soluble Glass, or Silicates of 
Soda and Potash, fire and water-proof. Manufactured by L. & J. W. Feuch- 
twanger, Chemists and Drug Importers, 55 Cedar st., New York. 

Mill-Btone dressing diamond machine, simple, effective, durable. 

Also, Glazier's diamonds. John Dickinson, 64 Nassau st.,New York. 

Leschot's Patent Diamond-pointed Steam Drills save, on the 

average, fifty per cent ot the cost of rock drilling. Manufactured only by 
Severance & Holt, 16 Wall st., New York. 

For solid wrought-iron beams, etc., see advertisement. Address 
Union Iron Millc, Pittsburgh, Pa., for lithograph, etc. 

Machinists, boiler makers, tinners, and workers of sheet metals 
read advertisement of the Parker Power Presses. 

Diamond carbon, formed into wedge or other shapes for point- 
ing and edging tools or cutters for drilling and working stone, etc. Send 
stamp for circular. John Dickinson, 64 Nassau st., New York. 



Facts for tlic Ladies. 

I have one of the Wheeler & Wilson Sewing Machines, which has been in 
constant use for the past fifteen (15) years. It has never been repaired, and 
to-day is in perfect order,and is equal, for all kiads of work, to any machine 
I have yet seen. It has been used in making heavy clothing, besides itoing 
all manner of family sewing, and I think it gets better every day. 

Mbs. Joab Scales. 

Toronto, Ontario. 



95,405.— Composition for Making Types for Printing 

Wall Paper, Oilcloth, and other Fabrics.— R. A. Adams, New 
York city. 

95,406.— Sawing Machine. — W. A. Allen, Baltimore, Md. 
95,407. — Medical Compound or Cordial. — Joseph Am- 
brose, Nashville, Tenn. 
95,408. — Hay Loader. — Isaac Anderson, Poland, Ohio. 
95,409.— Binding Guide for Sewing Machine. — E. P. 

Angell, Chicago, 111. 

95,410.— Hames Fastener.— H. W. Austin and E. C. Perry, 

Portage township ; Edwin C. Perry, assignor to G. T. Nash, Kalamazo'o 
Mich. 

95,411. — Cotton Press. — Augustine Baldwin, New York city. 

Antedated Sept. 22, 1869. 

95,412. — Apparatus for Carbureting Air and Gas.— 

Arthur Barbarin, New Orleans, La. 

95,413. — Device for Steaming Rovings. — Solomon Barber, 

South Coventry, Conn. 

95,414. — Band Cutter. — W. C. Barr and E. J. Hunkins, Ma- 
con City, Mo.; said Hunkins assignor to said Barr for his right. Ante- 
dated Sept. 22, 1869. 

95,415.— Washing Machine. — B. B. Beers and Nathan Couch, 

New Fairfield, Conn. 

95,416. — Hay and Cotton Press. — John Berkeley, Washing- 
ton, Texas. 
95 417. — Shaft Coupling for Carriages. — Albert Betteley, 

Boston, Mass. 

95,418. — Machine for Soldering Tin Cans. — J. G. Bor- 
den, Brewster Station, N. Y. 

95/119. — Purifying Iron and Steel, or other Metal. — 

Edward Brady, Philadelphia, Pa. 

95,420. — Rim Press and Tire Heater. — J. H. BriHon, 

Painesville, Ohio. 

95,421. — Table Slide. — Aaron Brower (assignor to himself 

and C S.Hall), Rochester, N. Y. Antedated Sept. 18, 1SC9. 

95,422. — Cotton-Thinning Machine.— I. W. Burch, Fayette 

Miss. 

95,4^.— Thrashing Machine.— Duncan Campbell, Indian 

Town, 111. 

95,424. — Safety Pin for Securing Clothing. — Frederick 

Catlin, New York city. 

95,425. — Dyers' Vat. — H. Champenois, New York city. 
95,426. — Attachment for Window Sash Cords. — S. N. 

Chapin, New Britain, Conn. 

95,427. — Stump Extractor.— Daniel S. Chapman, Conneaut, 

Ohio. 

95,428. — Refrigerator. — A. J. Chase (assignor to B. F.Horn), 

Boston, Mass. 

95,429. — Cooking Stove. — B. F. Clement (assignor to C. H. 

Buck and W. S. Wright), St. Louis, Mo. 

95,430. — Hames Fastener. — J. Clendening, Rockford, 111. 

95,431. — Railway Car Coupling. — Michael Connelly (as- 
signor to himself and H. W. Rogers) , Baltimore, Md. 

95,492. — Hernia Truss. — D. J. Cooper, New Orleans, La... 

95,433. — Truss and Supporter. — D. J. Cooper, New Orleans, 
La. 

95,4^4. — Railway Car Coupling. — Wm. Cottrell (assignor 

to himself and F. G. Wiese), Bordentown, N.J. 

95435. — Lathing Machine. — George N. Creamer, Trenton, 

N. J. 
95,436. — Beehive. — L. H. Critchfield, Shreeve, Ohio. 
95,437. — Spring for Gang Plows. — H. N. Dalton, Pacheco, 

Cal. 
95,438. — Wrench. — A. B. Davis, Pleasantville, Pa. 
95,439. — Hay Derrick. — Winfield Denton, Iowa City, Iowa, 
95,440. — Horse Power. — Joseph Difl'endal and S. Hughes, 

Westminster, Md. 

95,441. — Method of Forming Moldings. — Joseph Dill and 

E. Rice,Grand Rapids, Mich. 

95,442. — Band for Booms and Gaffs. — David Dryburgh, 

Philadelphia, Pa. Antedated Sept. 20, 1869. 

95,443. — Railroad Spike. — P. J. Dwyer, Elizabethport, 

N. j. 
95,444. — Boiler Feeder Alarm Device. — J. W. Ebert and 

E. C. McCloy, Zanesville, Ohio. 

95,445. — Apparatus for, Evaporating and Decomposing 

Liquids.— Albert Eckstein (assignor to "Zdenks Ritter Von Wessely")* 

Vienna, Austria. 

95,446.— Turn Table.— L. W. Emmart and E. D. Griffith, 

Washington, D. C. 

95,447. — Baling Pkess. — G. J. Emmett, New York city. 
95,448. — Hoisting Machine. — Wm. Eppelsheimer (assignor 

to himself and E. A. Trapp), San Francisco, Cal. 

95,449.— Snow Plow. — C. L. Ericzon, Salt Lake, Utah 

Territory. 

95,450. — Fixing Puddling and Boiling Furnaces. — M. Z 

Evans, Ormsby, Pa. Antedated Oct. 1, 1869. 

95,451. — Hay Raker and Loader. — Newton Farlow and 

J. A. Ham, Sullivan, 111. 

95,452. — Device for Supporting the Shafts of Vehicles . 

— Rubin Fink and Reuben Daveler, Lancaster, Pa. 

95,453. — Wheeled Cultivator and Plow. — Sam'l Fisher, 

Hightstown, N. J. 

95,454. — Sausage Stuffer. — Charles Forschner, New York 

city. 

95,455.— Toy Top.— Henry Foulkes, Utica, N. Y. 

95,456. — Bearing for Spindles in Spinning Machines., 

— J. B. Fuller, Norwich, Conn. Antedated Sept. 16, 1869. 

95,457. — Attaching Handles to Cutlery. — J . W. Gardner 

(assignor to " Lamson and Goodnow Manufacturing Co."), Shelburne 
Falls, Mass. 

95,458. — Harrow. — D. L. Garver, Hart township, Mich. 
95,459. — Manufacture of Coal Gas. — Wm. Gibson, Cam- 
bridge, Mass. 
95,460. — Lamp Burner. — E. L. Gilman (assignor to himself 

and F. Houghton), Somerville, Mass. 

95,461. — Hot-Air Furnace. — B. Gommenginger and C. W. 

Trotter, Rochester, N. F. 

95,462. — Machine for Drawing Flax, etc. — John Good, 

Brooklyn, E. D.,N. Y. 

95,463. — Knife Guard. — E. A. Goodes (assignor tothePhila- 

delphia Patent and Novelty Co.) , Philadelphia, Pa. 

95,464.— Wash Boiler.— S. A. Goodwin, Buffalo, N. Y. 
95,465. — Process of Preparing Alizarine. — Uhas. Graeb, 

Frankfort-on-the-Main, and Charles Liebermann, Berlin, Prussia. 

95,466. — Carriage Seat. — S. P. Graham, Columbus, Ohio. 
95,467. — Harrow. — P. S. Graves and P. B. Parcell, Ashmore 
in. 
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gg ; 4 i8. — Cleaning Brush fok Ordnance.— John Tyndale 

Greenfield, Dover, England. 

95 ; 409.— Ruffling Attachment for Sewing Machines.— 

'Louis II. Gunnerman (assignor to himself and William G. Hoover), 
Pittsburgh, Pa. 

95,470.— Shoe Knife.— M. E. Hall, Spring, Pa. 

95 ; 471. — Railway. — David Harrison, Fayette, Miss. 

95,472. — Apparatus for Separating Gold from Sand. — 

D. F. Hawkes, Timbuctoo, Cal. 

95,473.— Process of Seasoning Wood. — T. W. Heinemann, 

. New York city. 

95,474. — Process and Apparatus for Preserving Wood. 

— T. W. Heinemann. New York city. 

95,475. — Press for Making Coffin tops. — A. W. Hendrick, 

B>tavia. 111. 

95,47'). — Valve Device for Steam and other Enginery. 

— E. H. Hewins, Boston, Mass. 
95,477. — Milk and Provision Safe. — William Hinman, 

Elkhart, Ind. 

95,478. — Cigar Machine. — J. C. Hintz, Cincinnati, Ohio. 
95,479. — Tile Machine. — George Jackson, Albany, N. Y. 
95,480. — Machine for Cutting Tapers. — Clark Jillson, 

\V< i rcesrer JVIsss 

95,481.— Governor for Steam and other Enginery — 

W. J. Kessclmeycr and C. A. Kesselmeyer, Manchester, England, and E. 
H. Nacke, Als-Sehoenfeld, Saxony. 

95,482.— Whip Holder.— A. W. Johnson, New York city. 
95,483. — Boring Tool. — W. J. Johnson, Newton, and George 

Tainter Watcrtown, Mass. 

95,484. — Manufacture of White Oxide of Zinc. — Richard 

Jones, Mount Holly, N. J. 

95,485. — Hulling Machine. — C. H. Keniston, Somerville, 

and J.H. Sawyer (assignors to J. T. Prince,), Boston, Mass. 

95,48 '..—Steam Engine. — Alden Kilby, Boston, Mass. 

95,487. — Plow. — Henry Killam, Mendon, Mich. 

95,488. — Carriage-Axle Connection. — J. W. Kingsbury, 
New Bedford, Mass. 

95,489. — Doll. — Martin Kintzback, Philadelphia, Pa. 

95,4"0. — Sawing Machine. — R. M. Laflferty (assignor to him- 
self and J. E. & J. P. Prutzman), Tiiree Rivers, Midi. 

95,4 1. — Chair. — Allen Lapham, Paterson, N. J. 

95,492. — Chocolate Paste. — L. F. Leger, New York city. 

95,4)3. — Hay Raker «nd Loader. — J. C. Leonard, S. B. Hol- 
comb. and W B. Wright, Clinton. Mo. 

95,494. — Mar ne Paint. — W.H.Lewis, assignor to himself 
and J. B. Folger, Boston, Mass. 

95,495. — Combined Try-Square, Calliper, etc. — W.J. Lin- 
ton, Detroit. Mich. Antedated Sept. 20, 186S. 

95,49ii — Manufacture and Refining of Sugar.— Louis J. 

Y. Margueri tie, Paris, France. Patented in France, October Hi, ISC/i. 

95,497. — Car Spring.- J. R. Mathews, New London, Conn. 
95,498. — Locomotive Head-Light. — H. S. Maxim and James 

Radley, New York city. 
95,499.- Sewing Machine.— T. L. Malone, Mount Gilead, 

Ohio. 

95,500.— Manufacturing German Hand-Cheese —F. C. 

Mende and T.F. Mende, Philadelphia, Pa. 
95,501.- Cooking Stove. — B. II. Menke, Cincinnati, Ohio. 
95,503.— Suspended. 
95,-^03. — Water Gage. — George Murray, Jr., Cambridgeport, 

Mass. 

95,oo-i. — Device for Holding Together the Different 

Purrs of Bureaus axd other Articles of Flkkituiie.— J. O. L. 
Murrav and D. A.Mnllane, New Orleans, La. 

95,505.— Cultivator. — A. S. Perrigo, Sandwich, 111. 
. 93,506. — Combined Latch and Lock. — N. Petre, New York 

city. 

95,^07. — Combined Latch and Lock. — N. Petre, New York 

city. 
95,508. — Latch. — N. Petre, New York city. 
95,509.— Lock.— N. Petre, New York city. 
95,510. — Hot-Air Register. — II. M. Phinney, Cambridge, 

Mass. 
95,511. — Window Blind. — Anthony Pirz and Manuel Pirz, 

East New York, N. Y. 

95,513. — Air-Prf.ssure Water Reservoir. — J. W. Prender- 

gast, New York city. 

95,5:3. — Flying Machine. — W. F. Quinby, Wilmington, Del. 
95.514. — Churn Dasher. — Gustav Radbruch, Hoboken, N. J. 
95,515. — Velocipede. — John Reinhart, (assignor to Andrew 

Christian), New York city. « 

93,611!. — Machine for Making and Wrapping Webbing 

Boot Straps.— J. W. Richardson, South Braintree, Mass. 

95,517. — Composition for Covering Steam Boilers, etc. 

—John Bilev and C. W. Bisse 1, Troy, N. Y., assignors to C. W.Bissell, 
Terrance Riley, and Mary C. Frazer. 

95,518.— Fence.— Smith Riley, Kenton, Ohio. 
95.519— Staging for Roofs. — W. B. Ross, Keene, N. II. 
95,520 — Cultivator. — S. A. Sabin, Pecatonica, 111. 
95.531. — Sleig 11-Ari'AcnjiBM for Velocipedes, 

Searing. New York city. 

95,522. — Harvester. — Allen Sherwood, Auburn, N. Y. 
95,523.— Manure Drag.— A. H. Shock and H. R. Shirk, Lan- 
caster, Pa. 
95524. — Farm Gate. — Daniel Shockey, Wayncsborough, Pa. 
95,525. — Mode of Attaching Trimming to Articles of 

Dress— John Sims, Liverpool Road, England, assignor to Wm. Sparks 
Thompson. 

95,526. — Harvester. — Wm. D. Slack, Lcwisburg, Pa. 
95,527.— Manufacture of Soap for Medicinal and for 

other Purposes.— Lebbcus W. Smith, Boston, Mass. Antedated Sep- 
tember 18, 1869. 

95,528. — Pipe Coupling. — Thomas Smith, Baltimore, Md. 
95,529. — Fireplace. — Asa Snyder, Richmond, Va. 
95,530. — Cr ' dle. — Augustus Spiegel, Indianapolis, Ind. 
95 531. — Water Velocipede. — Fisher A. Spofford and Mat- 
thew G. Rallington, Columbus, Ohio. 
95,532. — Steam Generator. — Samuel Stanton, Newburg, 

N. Y. 

95,533. — Boiler. Water Regulator and Alarm.— Leopold 

Steigcrt. Cincinnati, Ohio. 

95,534. — Manufacture of Pigments for Paints. — Robert 

S. Stcnton, New York city. 

95,535. — Seed Drill. ~S. Stow, East Enterprise, Ind. 
95,530. — Organ and Melodeon. — Simeon Taylor, Worcester, 

95,537.— Harvester. — T. H. Taylor, Jeffersonville, 111. 
95,538. — Life Boat. — Henry Thompson, Mobile, Ala. 
95,539.— Gang Plow.— J. N. Thompson and Wm. Kenady, 

Belpassi, assignors to D. W. Frary, Portland , Oregon. 

95,540. — Automatic Passenger Register. — II. H. Trenor, 

New York city. 

95,541. — Double Shovel Plow. — Charles Immanuel Voigt, 

West Salem 111. 
95,542. — Bath-tub Eduction Tube. — William. II. Walton, 

Philadelphia, Pa. 
95,543. — Steam Engine Governor. — William Wickersham, 

Boston, Mass. 

95,544. — Chair, Cradle, Cot, etc. — John T. Wightman, 

Charleston. S. C. 

95,545. — Water Elevator. — J. W. Wheeler, Cleveland, 

Ohio. 
95,54ii. — Railway Cab Coupling. — J. C. Wilson, Appleton, 

Wis. 
95,547.— Watch.— Charles V. Woerd, Waltham, Mass. 
95,548. — Pitman-connection for Harvesters. — Rufus C. 

AVood,LeRoy, Kansas. 

9~,5i9. — Horse Power. — Daniel Woodbury, Rochester, N. Y. 
95,550. — FuitNAuE Door Frame. — D vid II. Young, Manches- 
ter, N. h. 
95,551. — Stove Drum. — Wm. Allchin, Newburg, N. Y. 
95,552. — Washing Machine and Table. — Daniel Arndt, 

Toledo, Ohio. 

95,553. — Spring for Bed Bottoms. — Lyman M. Bates, Jack- 
son, Mich. 
95,554. — Manufacture of Sheet Iron. — Silas Barker, 

Hartford, Conn. 

95,555. — Railway-rail Chair. — Robert C. Blackall, Albany, 

N. Y. 

95,556.— Grain Dryer.— Wm. Blakey, Baltimore, Md. 



-Theodore 



95,557. — Grinding Mill. — Rigliter W. Bowman, Orange- 

ville, Pa. 
95,558. — Cider Press — Asa Brooks, Tolland, Conn. 

95,559. — Wagon Tongue Holder. — Orlando F. Bryant, Car 

ver. Minn. 
95,560. — Churn. —Francis Burdick, South East, N. Y., and Lo- 

dowick Burdick. " 
95 



dowick Burdick, Lcc i aven, Pa 

,561. — Combined Straw-cutter and Feed Box. — Jesse 

Burgess, Richmond, Ind. 

.562. — Refrigerator. — Morgan Burton, Darlington, Pa. 
,5(>3. — Cotton Press. — C. A. Caldwell, Concord, N. C. 
,564. — Spring-bed Bottom. — Charles L. Chadeayne, Yon- 

kers.N.Y. 

565. — Washing Machine. — E. Hall Covel, New York city. 
566. — Post Auger. — Z. S. Cracraft, Lacon, 111. 
,567. — Washing Machine. — John Crampton and Wm. H. 
Pangborn, Plainneld, N. J. 

568. — Manufactui e of Iron and Steel. — Norman Cut- 
ter, Cincinnati, Ohio, and Elliot Savage, West Meriden, Conn. 

,569. — Rock Drill. — Charlton H. Davis, San Francisco, Cal. 
570. — Car Coupling. — Calvin R. Densmore and Jacob A. 

Vrooman, Oil City, Pa. 

571. — Sewing Machine for Boots and Shoes. — Au- 
guste Destouy) assignor to Charles Goodyear, Jr.), New York city. 

572. — Table Caster. — Henry A. Dirkes, New York city. 
573. — Washing Machine. — Charles F. Dodge, New 

York city 

574. — Process of Distilling Spirits. — Joshua Elling- 

wood, Owensborough. Ky. 

575. — Lamp-shade Supporter. — Charles W. Emerson 
(assignor to himself and John C. Abbott), Haiti old, Conn. 

576. — Fabric for Roofing and for other Purposes. — 

Benjamin F. Field, Beloit, Wis., and RobertD. O. Smith, Washington, 
D. C, assignors to Benjamin F. Field. 

577. — Manufacture of Anvils, and the Top and Bot- 
tom Parts of Hammers, etc.— David Foster, Sheffield, England. Pat- 
ented in England, June 4, 1868. 

578.- Apparatus for Transmitting Power. — Arthur L. 

Freeman, South Boston, Mass. 

579. — Platform for Railway Car. — Joseph Gilmer, 

Monticello, Fla. 

580. — Machine for Drawing and Spinning Wool, etc., 

from Tin: Carding Machine .--.John Goulding, Worcester, Mass. 
581. — Sewing Machine. — Joshua (-J ray, New York city. 
582. — Machine for Sawing Lath. — Wm. P. Hale, Ionia, 

Mich. 

,583. — Process of Treating Wood, to Preserve, Sea- 
son, and Give ita Better Surface.— Ira Hayford and JosephF.Paul, 
Boston, Mass. 

,584. — Machine for Steaming and Shrinking Cloth. — 

Wm. Hebdon.New York city. 

585. — Machine for Bending Fifth-wheels. — Geo. W. 

Heckart, New Lisbon, Ohio. 

586. — Mechanical Movement. — William M. Henderson, 

Philadelphia, Pa. 
,587. — Suspended. 

,588. — Spring Scale. — Simon Ingersoll, Brooklyn, N. Y. 
,589. — Stair Rod. — Hans Iversen and Daniel Ackt r, New 

York city. 

,590. — Wagon Seat. — Melvin Jincks, Wallace, N. Y. 
,591. — Steam Engine Slide Valve. — Hans Knudsen,North 
Windsor, Wis. 

592. — Sash Holder. — J. S. Kuder and Willonghby Seiple, 
Tiffin, Ohio. ' * 

593. — Water Wheel. — Dennis Lane, Montpelier, Vt. 
,594. — Hen's Nest. — D. P. Leach, Franklin, Ind. 
,595. — Low-water Indicator. — L. L. Lee, Milwaukee, 
Wis. 

oi/u. — Fence. — William Mallary, Bucyrus, Ohio. 
597. — Water Closet for Railroad Cars. — W. E. Marsh, 
Jr., Plainficld, N.J. 

596. — Moldings of Wood. — W. J. Miller and J. W. Camp- 
bell, New York city. 
599. — Coffeepot. — Elie Moneuse and Louis Duparquet, 

New York city. 

tjuu. — Washing Machine. — Chas. Muhl, Bloomington, 111. 

601. — Boiler Furnace. — G. H. Nott, Boston, Mass. 

,602. — Saw Teeth. — W. B. Noyes (assignor to himself and 

C. S. Baker), Manchester, N. H. 

603. — Screw Feeding Apparatus. — E. S. Pierce, Hart- 
ford, Conn. 

004. — CONSTRUCTION OF ORDNANCE.— J. B. Read, Tusca- 
loosa, Ala. Antedated Sep. 27, 1869. 

605. — Sirup for Flavoring Beverages, etc. — Victor 

Riilctt, Hoboken, N. J. 

606. — Calendering Machine. — H. E. Rogers. South Man- 
chester Conn. 
,007.— Grain Drill.— J. R. Rude, S. B. Rude, and G. W. 

Rude, Liberty, Ind. 

608. — Cider Press. — John Schafferand Emanuel Stoner, 

W stminster, Md. 

609. — Snag Boat.— E. M. Shield, Cincinnati, Ohio. 

610. — Compound for Curing Toothache. — W. P. Sigsby, 

Delta. Ohio. 

611. — Hay Elevator. — Anthony Smith, Shellsburg, Pa. 

612. — Refrigerator, Sideboard, and Room Cooler. — 

D.E. Somes, Washington, D. C. 

,613. — Air Pump. — D. E. Somes, Washington, D. C. 

614. — Apparatus for Transmitting Power by Means 

of a Fluid Passed Through a Pipe or Tube.— Robert Spear, New 
Haven, Ooiui. 

,615. — Sleeves of Overcoats, etc. — Joseph Steinhauser, 

Lancaster, Pa. 

,616. — Grain Dryer. — S. M. Stevens, Elwood, 111. 

,617. — Process of Forming Letters, Characters, and 

Ounamfnt's on t Glass.— C. M. Strauss, Memphis, Tenn. 

,618. — Dish Washer. — James A. Strong, North Wol- 
cott, vt. 

,619.— Grain Drill.— W. II. Trimmer, Round Hill, Pa. 

,120. — Hotel Annunciator. — Lucius J. Vansands, Chi- 
cago, in. 
621. — Pipe Connection. — Augustus Weyermann, Saint 

Gall, Switzerland. 

,622. — Spring for Beds, Berths, Car Seats, etc. — N. S. 

Whipple, Detroit, Mich. 

,623. — Boiler for Cooking Stoves. — Henry R. Bobbins, 

Baltimore, Md., assignor to himself and J. J. Moran. Antedated Sept. 
21, 1869. 

,624. — Mode of Applying Inks of Different Charac- 
ters so as to Print Safety, Revenue, and other Stamps.— William 
Thorpe, St. Louis, Mo. 

,625. — Hoop Skirt. — K. McRae, New York city. 

,626. — Ink for Printing Revenue, Postage, and other 

Stamps, so as to Secure Greater Safety and Prevent Frauds. — 
Thos. Antisell, Washington, D. C. 



REISSUES. 



64,484.— Bucket Ear.— Dated May 7, 1867 ; reissue 3,658.— 

Henry Callahan, John Reese, and R. S. Hoglen, Dayton, Ohio, assignees, 
by mesne assignments, of Henry Callahan. 

35,141.— Cooking Stove.— Dated May 6, 1862 ; reissue 3,659. 

-E. J. Cridge, Troy, N. Y. 
57,743. — Metal frame for Pianos. — Dated Sept. 4, 1866 ; 

reissue 3,660.— Martin Martins, New York city. 

86,305. — Metallic Lathing. — Dated Jan. 26, 1869 ; reissue 

8,661.— I. V. Holmes, New York city. 

45,272.— Wash Boiler.— Dated Nov. 29, 1864 ; reissue 3,663. 
—John Reist, Philadelphia, Pa. 

91,388,-Attaciiment ov Main Springs to Watch Barrels, 

etc.— Dated J"ne 18,1869; antedated Dec. 15, 1868; reissue 3,663.— Arthur 
Wadsworth, Newark, N. J., for himself and Robert Schell.New York 
citv, assignee of Arthur Wadsworth. 

78,705.— Spring Seat.— Dated June 9, 1868 ; reissue 3,664.— 

J. L. Whipple, Detroit, Mich. 

48,366. — Tremolo Attachment. — Dated June 27, 1865 ; re- 
issue 3,444, dated May 18, 1869 ; reissue 3,665.— Alonzo Hitchcock, George 
G. Saxe, and James H. Robertson. New York city, assigneers of Riley 
W. Carpenter. 



DESIGNS. 

3,687.— Buckle.— Alma .Bedford, Coldwater, Mich, 



3,688. — Center Piece.— Henry Berger, New York city. 

3,689. — Draw»r Pull. — F. W. Brocksieper (assignor to Sar- 
gent & Co.), New Haven, Conn. 

3,690 and 3,691. — Latch Handle. — F. W. Brocksieper (as- 
signor to Sargent & Co.), New Haven, Conn. Two Patents. 

3,692. — Match Safe. — F. W, Brocksieper (assignor to Sargent 

& Co.), New Haven, Conn. 

3,693. — Shuttle Hook. — F. W. Brocksieper (assignor to Sar- 
gent & Co.), New Haven, Conn. 
3,694 and 3,695. — Sash Lift. — F. W. Brocksieper (assignor to 

Sargent & Co.), New Haven, Conn. Two PatTents. 

3,696.— Door Knob.— Stephen Eich, East Toledo, Ohio. 

3,697.— Muff.— J. K. Oappelhoff; New York citv. 

3,698 to 3,703.— Carpet Pattern.— E. J. Ney^Dracut, Mass., 

assignor to Lowell Manufacturing Co. Six Patents. 

3,704.— Bell.— F. G. Niedringhaus, St. Louis, Mo. 

3,705— Tea Service. — Wm. Parkin (assignor to Reed & Bar- 
ton), Taunton, Mass. 

3,706. — Knitted Cap. — Wm. Schwab, New York city. 

3,707. — Trade Mark. — George C Thilenius, Cape Girar- 
deau, Mo. 

EXTENSIONS. 
Boring Machine. — Arcalous Wyckoffand E. R. Morrison, o 

Elmira, N. Y.— Letters Patent No. 13,606, dated Sept. 25, 1855 ; reissue No 
404. dated Oct. 14, 1856. 

Interlocking Grate Bars. — S. Van Syckle.of Titusville.Pa. 

—Letters Patent No. 13,669, dated Oct. 9, 1855. 



PATENT OFFICE DECISION RESPECTING DESIGNS— AP- 
PLICATION OF FRANKLIN FIELD FOR A PATENT 
FOR A DESIGN FOR PAPER COLLARS. 



ON APPEAL TO THE EXAMINEES-IN-CHIEF— S. II. HODGES FOR THE BOAUD. 

It is true, as has been remarked in this case, that the differences between 
the design presented, and the one referred to by the Examiner in charge, 
are very slight. The lines in the respective drawings arenearly the same, 
and were nearly in the same direction. It must be remembered, neverthe- 
less, that almost impercepti'ile variatiors in the lines of drawings often 
change the whole aspect of the images represented, and may cost intense 
study, and the exercise of the Slightest genius. The emotions indicated by 
the painting of af'-ce may be entirely' changed by modifications which 
would not tie noiieedbya stranger to the art. The novelty of a design is 
not to he determined, therefore. ;by the extent to which the lines are 
parallel to those of another, nut the effect must also be taken into con- 
sideration. 

The design which was referred to as being an anticipation of the one 
before ns was intended to represent a eoilai with a hem. The purpose of 
the applicant is to represent a collar with a tane attached to the border, 
and his drawing is modified aceoulingiy. The change, though slight in 
itself, produces the desired effect. This constitutes a substantial differ- 
ence between the two, and precludes the One from being regarded as an 
anticipation of the other. 

The decision of the primary Examiner is reversed. 



GREAT VALUE 

OIF 








H0BABLY no investment of a small sum of money 

brings a greater return than the expense incurred in obtaining 
apatent, even when tlie invention, ia but a small one. Larger in- 
ventions are found to pay correspondingly well. The names of 
Blanctmrcl, "Morse, Billow, Colt, Ericsson, Howe, McCorraick, 
Hoe and others, who nave amassed immense fortunes from their 
inventions, are well known. And there are hundreds of others 
who have realized large sums— from fi fty to one hundred thou- 
sand dollars— and a multitude wlio have made smaller sums, rang, 
ingfrom twenlv-five thousand to fifty thousand dollars, from 
their patents. The first thing requisite for an inventor to know 
is, it' hi3 invention is patentable. The best wavto obtain thia in- 
i'onnul.ion, is either to prepare a sketch and description ol the 
invention, or construct ii model, and send to a reliable and ex- 
perienced patent solicitor, and ask advice. £ 
connection inventors are informed that * 

M U N N & .0 O . , 

Publishers of tJie 



jfrifitifir 
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37 Bark Mow, ^ r ew York, 

Have been engaged in the business of Soliciting Patents for nearly twenty- 
five years, and have the most extensive facilities fortninssici ins; such busi- 
ness, of any concern in Die world. M. & Co. have examined and reported 
morethan 

50,000 INVENTIONS, 

And prepared the papers for more than 

25,000 APPLICATIONS 

For Patents during the last quarter of a century. 

For the past ten years, the cases filed in the Patent Office by them, are 
about one thikd of the entire number of applications filed. Their corps 
of specification writers and counselors are made up from tlie ranks of the 
Patent Office, and are men capable of rendering the best service to the in- 
ventor, from the experience practically obtained while examiners m the 
Patent Office. 

MUNN & CO. 

Offer their services in preparing 

Specifications and Drawings for Patents, Caveats, Re- 
issues, Designs, Trade Marks, Extensions, 
Interferences, and Assignments. 

They also prosecute 



F 



EJECTED 



> 



PPLICATIONS, 



"Which have been improperly prepared by the inventor or incompetent at, 
torneys. Good inventions are often rejected for no other reason than tiiat 
the cases were not properly presented to the Patent Office. 

Inventors should bear in mind that Patents are often worth more in for- 
clgn countries than in the United States, and the reduced prices for which 
they are now obtained in England, France, and in other countries, ren- 
der it within the means of most persons to patent their inventions abroad. 

For instructions concerning 

FOREIGN PATENTS,' 
REISSUES, 

INTERFERENCES, 

HINTS ON SELLING PATENTS, 
RULES AND PROCEEDINGS AT THE UNITED STATES 
PATENT OFFICE, 
THE PATENT LAWS, FEES, ETC., SEE 

" HZIISTTS TO INVENTOES," 

Which is sent free by mail on application. Advice free. Everything com 
fidential. Address all communications to 

MUNN <&, CO., 

PUBLISH EKS 

SCIENTIFIC AMERICAN, 

37 Park How, New York, ^ 

Office in Washington, corner of F and Seventh streets. 



1 1869 SCIENTIFIC AMERICAN, INC. 



October 23, 1869.] 
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KA1.E8 OF ADVERTISING. 

Bad Page Sl'OO a line. 

Inside Page .' . . .75 cents a line. 

imgravings may head advertisements at the same rate ver 
line, by measurement, as the letter-press. 



WOODWORTH Planer & Matcher.$350 & 
$600. For sale by S. 0. HILLS, 13 Piatt St., N. Y. 

FOR CUTS & PRICES of Wood-working 
Machinery, address 
STEPTOE, MofARLAN & CO., Cincinnati, Ohio. 



HBOARDMAN, Lancaster, Pa.— Superior 
• latent Cork-cutting Machinery. Hard-laid Twine, 
Cord, and Rope Machinery, with Pat. Stop & Condenser. 



Cfi"1 ~l A A Howl made it in 6 months. Secret 
Jfe J L i\/* & sample mailed free. A.J. Fullara, N. Y 

J\ ers, WALKER'S Patent will do. Never get out 
of order. S3 per doz. Buy of WALKER & CO., Whitlock 
Exposition.35 Park Place, N.Y., or Hardware Merchants. 



LL THAT 'S REQUIRED of Sash Fasten- 



A WATCH FREE— GIVEN GRATIS TO 
ever^' live man who will act as agent in a new, light, 
and honorable,business,paing$80aday. Nogiftenterprise- 
Nohumbug. No money wanted in advance. Address 
R. MONROE KENNEDY & CO., Pittsburgh, Pa. 



ATKINS' PAT. ELASTIC STAIRS— Ap- 
plied to all ordinary stairs without detriment. 

Agents wanted in evcrv town and city. A small royalty 
on all stairs introduced. Send stamp for circular. 

ATKINS ELASTIC STAIR CO., Danbury, Conn. 

HAIR, WOOL, AND COTTON DUCK 
FELT, for sale bv the Square foot, or boilers cover- 
ed by Contract. RUSSIAN KK1.T. of every description, 
;<- SPECIALTY, l)v HENRY. I. DAVISON, 

77 Liberty St., N. Y. 



X>R SALK— 



T- 
* Lease, or Exchange— One Eight-tun Rolling; Mill fit 
Memphis, Tenn., new and in good order, or will take a 
partner to run same on joint account. Apnly to 
DONOHO, JOY & CO.. 
Southern Real Estate Brokers, Memphis, Tenn. 

PORTABLE ENGINES— Manufactured by 
WALTER WRIGHT, Danvers Center, Mass.. with 
a variable cut-off, worked by the governor. For econo- 
my of fuel, simplicity of construct ion, regularity of speed, 
and non-liability to derangement, they are equal to any 
in the market. Patent Rights for sale. 



TV/fATERIALS for FIRE-PROOF CEMENTS 
JLy!]L and Faints, Silicate of Soda, Chloride of Calcium, 
Asbestos, Talc. Sosipstone, Black Lead. Manganese ; also, 
Steel and (flass Makers, Potters.and Chemis'ts' Materials, 
Crude Minerals, Drugs, and ' hemicals, for sale by 
L. & J. VV. FEUCKTWANGER, 
Chemists & Drug Imp's, 55 Cedar st., New York. 



JERSEY CITY LOCOMOTIVE WORKS. 

MACHINERY SALE. 

ireat Reduction in Prices. Descriptive Catalogue, and 
Price List furnished on application to Company's Agent, 
WILLIAM S. AlJOIirSOLOSS, 
Office, Steuben and Warren sts., Jersey City. 



UTOXLEY'S FARM GATE. 

JA'i_ The only practical Farm Gate, obviating Strain 
upon the posts. There is no expense for Hinges or Cast- 
ings; it is effective, simple, cheap .easily operated, se- 
cure against hogs and other animals .can be readily made 
by any farmer, and combines, with other advantages.that 
of working well over snow. State and County Rights for 
sale cheap. Farm Rights, with full directions and draw- 
ings, sent to any address for$l"50. Address 

JOHN T. MOXLEY, Owasso, Mich. 



GOOD READING 

AND NO IMP l T RE ADVERTISEMENT IN THE 

New York Observer, 

$3 50 PER ANNUM. 

SAMPLE COPIES EEEE. 

SIDNEY E. MORSE, JR., & CO, 

37 PARK ROW, NEW YORK. 



LORAINE'S 
Patent Adjustable 

ANGER. 

'" SEND FOR CIRCULAR TO 

S2d ST. AND WASHINGTON AVE., PHILADELPHIA. 



EVERY ONE INTERESTED IN 



impu:menTs 



Seeds or Fertilizers, 

Should see our new Catalogue Circular. 

send a stamp I'm- it to Poslollice Box 3i6 . 

R. II. ALLEN & ' 



CO.l 



New York City. 
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IMPLEMENT^ 



BAIBB'S BOOKS 
For Practical Men. 

LIST NO. 10. 

Stokes' Cabinetmakcrs'and Upholsterers' Com- 
panion. With Illustrations. 12mo ...$L25 

Strength & other Properties of Metals for Can- 
non. By Officers of the Ordnance Department U. S. 
Army. 25 large steel plates. 4to $10 

Tables showing the Weight of Round, Square, 
and Flat Bar Iron, steel, etc., by measurement. . ,63c. 

Taylor's Statistics of Coal. Illustrated by Maps 
and Wood Engravings. 8vo $6 

Templeton's Practical Examinator on Steam 
and the Steam Engine. 12mo $i 25 

Thomas' Modern Practice of Photography. 
8 vo ...75c. 

Thomson's Freight Charges Calculator. . $1 35 

The Turner's Companion. Illustrated. 12mo. 

$1 50 

iW The above or any of my Books sent by mail.free of 
postage, at the publication prices. My new revise* and 
enlarge* Catalogue op Practical and Scientific 
Books, 73 pp. 8vo, now ready, complete to Sept. 1, 1S69, 
will be sent, free of postage, to any one who will favor 
me with his address. 

HENRY CAREY BAIKD, 

Industrial Publisher, 
.106 Walnut St., Philadelphia, Pa. 



WROUGHT IRON 

Beams and Girders. 

THE Union Iron Mills, Pittsburgh, Pa. The 
attention of Engineers and Architects is called to 
our improved Wrought-iron Beams and Girders (patent- 
ed), in which the compound weldp between the stem and 
flanges, which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided, we are 
prepared to furnish all sizes at terms as favorable as can 
he obtained" elsowhere. For descriptive lithograph ad- 
dress the Union Iron Mills. Pittsburgh. Pa. 21 tf 



PARKER POWER PRESSES, 




Are what are universally known as the 

" FO WLEB PBESS, ' 

improved. and are without a rival as regards strength and 
durability, combined with delicacy of adjustment of the 
Punch. NfOTICK is hereby given that the 

STILES POWER PRESS 

Is a direct infringement of our patent dated April 
17, 1855, and reissued Aug. 24, 1869, and ali, parties are 
hereoy ca ejtioned against ju:yi ng ok using said 
presses without ouit permission. 

PARKER 11ROTHKKS. 

West. Meriden, Conn. 
New York office with CHAS. PARKER, 27 Beekman st. 
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HE BEST PUNCHING PRESSES ABE 

made by the Inventor and Patentee of the famous 
Eccentric Adjustment. Infringements upon suid Patent 
will be severely dealt with. N. C. STILES, 

Middletown, Conn. 



roR Family use— simple,cheap, reliable. Knits everything, 
S* AGENTS WSHTEO, Circular and sample stocking FREE, 
Address HINKLEY KNITTING MACHINE CO,, Bath, Me. 



WOODWORTH PLANERS a SPECIALTY 
—From new patterns of the most approved style 
and workmansliip. wood-working Machinery generally. 
No s. 24 and .6 Central, corner Union street, "Worcester, 
Mass. Warerooms. 42 Cortlandt street, New York. 

WITHER!) Y. UHGG & RICHAUDSOK. 



BURGESS NON-CONDUCTING BOILER 
CEMENT (Snyder's Patent) for sale or applied to 
Boilers, Pipes, Generators, Fire Boxes, Heaters, etc, etc. 
Saves 25 per cent in Fuel, and will stand any degree of 
' ' " ' JOHN F. RIDER 



heat. Send for circular. 



47 Dey st., New York. 



CAMDEN 

Tool and Tube Works. 

Camden, N. , J. Manufacturers ol Wrought Iron Tube, 
Brass Work and Fittings, and all the most improved 
TOOLS for Screwing, Cutting, and Fitting Pipe. Screw- 
ing Machines for Pipe, of live different sizes, ripe Tongs, 
Common und Adiustable; Pipe Cutters, Pipe Vfses,Taps, 
Ream ers, Drills, Sere wing Si,oeks,aud Solid Dies. Peace's 
Patent Screwing Stock's, with dies. No. 1 Screws %, %, 
*4, % Pipe. Price complete, $t0. No. 2 Screws, \ t \%,V/> 
2 Pipe, $20. No.' ! both screwsand cuts off, iH£, "hJjM- 



F. 



W. BACON,— 



^.. - Consulting Engineer, 84 John St.. New York.— 
Especial attention given to Erecting Machinery, Shaft- 
ing, and Belting. The Indicator applied to Steam En- 
gines. Instruments furnished and Instruction given. 



To Electro- Platers. 

ATTERIES, CHEMICALS, AND MATE- 

IALS. in sets or single, with books of instruction, 

manufactured and sold by THOMAS HALL, Manufactur- 
ing Electrician, 19 Bromfield st., Boston, Mass. Illus- 
trated catalogue sent free on application. 
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QTOCKS, DIES, AND SCREW PLATES 

O Horton's and other Chucks. JOHN ASHCliOFT, 5C 
John St., New York. 16 tf 



L. W.Pond's New Tools. 

"VTEW AND IMPROVED PATTERNS— 

_13l Lathes, Planers, Drills, Milling Machines, Boring 
Mills, Gear and Bolt Cutters Punches and Shears for 
iron. Deal"! 1 in 



IRON &.W00D WRKIN 



Works at Worcester, \iass. Oliice, 98 Liberty st., N. Y. 
S. N. HARTWELL, General Agent. 
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AST STEEL Name Punches, Letters, and 
J Figures—all sizes and styles, and for all purposes, 
de by KOBEKT ROGEKS. Letter Cutter, 

26 Spruce St., S. E. cor. William St., New York. 



CATALOGUES SENT FREE. 

MATHEMATICAL INSTRUMENTS, Ha pages. 
OPTICAL INSTRUMENTS. 7 pases. 
MACIC LANTERNS and STEKEOFTICONhAWyo. 
PHILOSOPHICAL INS TUUMENTS, ^ pa^'esl 
JAMES \v. QUEEN >v Co.. 

y^4 Chestnut St.. Philadelphia, Pa 



$2,000 A YEAE AND EXPENSES 

To agents tosellthe celebrated WILSON SEWING- MA- 
CHINES. The best machine in the world. Stitch alike 
on eotii sides. First machine on trial. For further 
particulars address 

THE WILSON SEWING MACHINE CO.. 
Cleveland Ohio, Boston, Mass., or St. Louis, Mo. 



RBALL & CO., Worcester, Mass., Manu 
• facturers oi Woodworth's, Daniel's, and Dimen- 
sion Planers; Molding, Matching, Tenoning, Mortising 
Shaping, and Boring Machines: Scroll Saws, Re-Sawing 
Hand Boring, Wood Turning Lathes ani a variety 01 
other Machines for Working Wood. Also, the best Pat- 
ent Door, Hub, and Rail Car Mortisintr Machines in the 
world, car" Send for our Illustrated Catalogue. 
RICHAKD BALL. E. P. HALKTRD. 

IRON STEAMERS, HULLS, & LIGHTERS. 
Estimates & Specifications furnished on application. 
HENRY J. DAVIbON, 77 Liberty St., New York, Agent 
for Pusey, Jones & Co. 2f tf 



SCHWEITZER PATENT BOLT CO., 
Greenpoint.-L. I. Office 120 Chambers st.. New York. 
Machine Bolts, Forced Nuts, Washers, Lag Screws, etc., 
cheap. Bolts made by this Company are superior in 
strength and finish to any in market. 
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AGENTS ! 

Bead This! 

E WILL PAY AGENTS A SALARY 
of $30 per week and expenses, or allow a large 
s'"' , to sell our new and wonderful inventions, 
s M. WAGNER & CO.. Marshall. Mich. 



ANTED — AGENTS — $75 

to $200 per month, everywhere, 
male and female.to introduce the 
GENUINE IMPROVED COM- 
MONSENSE FAMILY SEWING 
MACHINE. This Machine will stitch, hem, fell, tuck, 
quilt, cord, bind, braid, and embroider in a most superior 
manner. Price only $18. Eully warranted for five years. 
We will pay $1000 for any machine, that will sew a stronger, 
more beautiful, or mo re elastic seam than ours. It makes 
the "Elastic Lock Stitch." Every second stitch can be cut 
and still the cloth cannot be pulled apart without tearing 
it. We pay Agents from $75 to $200 P r month and expen- 
ses, or a commission from which twice that amount can 
be made. Address SECOMB & CO., . 

Pittsburgh, Pa.. Boston, Mass., or St. Louis, Mo. 
CAUTION.— Do not be imposed upon by other parties 
palming oft' worthless east-iron machines.under tne same 
name, or otherwise. Ours is the only genuine and really 
practical cheap machine manufactured. 



A SHCROFT'S LOW- WATER DETECTOR 

£%_ will Insure your Boiler against explosion. JOHN 
ASHCKOFT. 50 John st.. New York. 
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WANTED— AGENTS— To sell the AMER- 
ICAN KNITTING MACHINE. Price $25. The 

simplest, cheapest, and best Knitting Machine ever In- 
vented. Will knit 20,000 stitches per minute. Liberal in- 
ducements £0 Agents. Address AMERICAN KNITTING 
MACHINE CO., Boston, Mass., or St. Louis, Mo. 



RICHARDSON, MERIAM & CO., 
Manufacturers of the latest improved Patent Dan 
iels' and Woodworth Planing Machines, Matching, Bash 
and molding, Tenoning, Mortising, Boring, Shaping Ver- 
tical and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scroll Saws, Railway, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds ol Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester. Miw. Warehouse, 07 Liberty st., New York. Hot 



PO WEB LOOMS. ^Z Bof 

Spooling, Winding.Beaming,Dyeing,and Sizing Machines 
Self-Acting,Wooi-Scouring Machines, Hydra Extractors 
Also, Shafting, Pulleys, and Sen-Oiling Adjusabl a Han 
ers, manuf'd by TUOS. WOOD, "106 Wood St., Plulad'a.Pa 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machines, Gray & Wood's Planers, Self-oiling 
Saw Arbors, and other wood working machinery. 

S. A. WOODS, j 91 Libe. ty street, *N. Y.; 

Send for Circulars. ( 67 Sudbury street, Boston. 

Broiler" felting saves twenty- 
five per cent of Fuel. JOHN ASHCROET, 

16 tf 50 John St. New York. 



THE 




Noa. 35 and 37 Park Place, 

NEW YORK. 
This consists of a 

Perpetual Fair 

>f New Inventions and Manufac- 

nred Articles of every description. 

"'"or terms, etc., see The Whitlock 
^ Rxposi.ti.ok Recorder, (specimen 
% copy sent free), a Semi-Monthlyj our 

nal, $1 per annum. Agents wanted, 

PLATI NUM .¥l n^^ R : 

I>OBERT McCALVEY, Manufacturer ol 
V HOISTING .MACHINES AND DUMB WAITETiS. 
602 Cherry St., Philadelphia, Pa. 



QTEAM AND WATER GAGES, STEAM 

O Whistles. Gtge Cocks, and Engineers' Supplies. 
16 tf JOHN ASHCUOFT^HI John St.. New York. 

BUERK'S WATCHMAN'S TIME DE- 
TECTOR. — Important for all large Corporations 
and Manufacturing concerns — capable of controlling 
with the utmost accuracy the motion of a watchman or 
patrolman, as the same reaches different stations of his 
beat Send for a Circular. J.E.BUEHK, 

P.O.Box 1,051, Boston, Mass. 
N.B. — This detector Is covered by two LT. S. patents. 
Parties using or selling these instruments without autho- 
rity from me will be dealt with according to law. 



rpWISS, HAYES & CO., Man'f'rs of Engine 

I Lathev, Planers, & Shapers. Shafting-Pulleys. Gearing. 

Contractors for all kinds of machinery, New Haven, Ct. 



I ATHE CHUCKS— HORTON'S PATENT 
\j —from 4 to 36 inches. £-lso for car wheels. Address 
E. HOKTON & SON, Windsor Locks, Conn. 

WROTJGHT-Iron Pipe for Steam, Gas, and 
Water; Brass Globe Valves and Stop Cocks, Iron 
Fittings, etc JOHN ASHCKOFT .50 John St. , N. Y. 



CINOIXNATT BRASS WORKS. 

ENGINE aitS' AND 
STSAE FITTERS' BRASS- WORK, 

BEST QUALITY AT VERY LOW PRICES. 
F. LTJNKENHEIMEK, Prop'r. 



Cincinnati, Ohio. 



VINEGAR.— How Made from Cider, Wine, 
Molasses, or Sorghum in 10 hours, without using 
drugs. F'or circulars, address F. I. SAGE, 

Vinegar Maker, Cromwell ,Conn. 



HESBI WAK» 

. BEECHER'S 

SEKKOSS IN 

PLYMOUTH PULPIT, 

Arebeingread by peopleof every class and denomination 
all over this country and Europe. They are full of vital, 
beautiful religions thought and feeling. Plymouth Pulpit 
is published weekly, and contains Mr. Beecher's Sermons 
a d i'rayers,in form suitable for preservation & binding. 
For sale bv all newsdealers. Price 10c. Yearlysubscrip- 
tions received by the publish ers,$3,sjivi'i <r two handsome 
vols, of over400 pp. each- Half-yearly $1'75. A new and 
superb Sieel Portrait of Mr.Beeeher presented f.oall vrar- 
IV subscribers. Kxtraordiimryoifer! PLYMOUTH PUL- 
PIT (£:-l).anrl THE CHURCH UXION 2-50),au unsecturian, 
Independent, Christian Journal— IB pp., cut and stitched, 
clear iy printed, ably edited, sent to 1 address for 52 weeks 
for $4. Special induce ents to canvassers and those 
getting up clubs. > pecimen copies, postage free, for 5e. 
J.B.FORD & CO., Pubs., o9 Park Row, iNew York 

PATENT IMPROVED BAND-SAW MA- 
c+iinep manufactured and sold by FT. 1ST & 1 ^YI- 
BIL. 452, 454, and 456 10th Avenue, between 35th and 36th 
sts., N.Y.city. "VVe also offer Isand Saw Blade: , imported 
and domestic, of the best qualities at reduced prices. 
Send for Circular and Price List. 
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OMINY AND SAMP MIlLS.— 

The only Self-Feeding, Discharging, and Separat- 
ing Mill in use. For Mills a ud Territory, address 

J. DONALDSON. Rockford, 111. 



CHTNGLB AND HEADING MACHINE— 

O Law's Patent. The simplest and best in use. Shingle 
Heading and Stave Jointers, Stave Cutters, Equalizers 
Heading Turners, Planers, etc. Address 

TREVOR * CO.,Lockport,K.Y 
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FOB S .1 L K, 

A BOUT EiCillT HUNDliED (806) feet of 
1\. wire rope, made lit- ,I(j!,--i A. Roi'hling. of Mcwtou 
K. J., described in his cireuh.r as -10 wires, Xo !S -JfiS-lCO 
inches in eirclimj'ei'eno:. It ii:i.s iKs.ni u-wl hvt very little 
Inquire of S. B. ,TANES,Treas..l8 i'ark i'lacc.Xcw York 



Bolts, 



Nuts. 



i'aiVGES, PICKS, lite. 
Pros. Tool Co., 1'i'ovidence, 11. I. 2i) Dcskmin st.. H. i 

THE CJIUMCIIMAN. 

The Ucst and y i n/''i|;o"T Weekly Newspa- 
per, with THK l^ijHll^lJ circulation in the 



Protestant Episcopal Churci: 
for examination, and till Jat 
for that vear. o : > a vetw. in a 

M. II. T.iALLORY A; CO., Hartford, Gor.n 



. Sent FUEE for 
!i'0, to new 



loonth 
ubscribers 



FOITNDERY WORK.— The Mineral Valo 
Iron Co. are prepared to make all kinds of FOUN- 
DKRY CASTINGS, heavy and lhvlit, at their Works, 
Mineral Vale, Pa., by the piece or bv weitrht. AVorkso- 
licited. Address S. 13. J AXES, Treasurer, 

10 Park Place, New York. 



MODELS, PATTERNS, EXPERIMENTAL 
and other machinery. Models tor the Patent Office 
built to order by BOLSK'E MACHINE CIO., Noa. 5-8, 530 
a? :1 53" Water st., near Jefferson, liefer to Soibntifio 

A HEEICAN OfliCe. -. 4 tf 

WOOLEN FACTORY and Flourir^pTMm 
For sale. Also, first-class stock or Grain Farm. 
Address D. Vs'. ORENDOIIFF, Hopedale, 111. 

QALESMEN— Wanted, a few reliable, enor- 
O getic salesmen, to sell bv sample standard soods. 
Address H. H. lilOHAItDS & CO.-, 

413 Chestnut St., Philadelphia, Pa. 

VALUABLE PATENTS FOR SALE.— The 
The Patent ri^ht for the six New England States for 
Kenyon's Patent Corn Picker and Htisker, Letters Pat. 
there'or (No. US, 085) having been issued to Silas PrKeii- 
yon and Milton C. Jcffers, A us. 3', 18 7. Also, the Patent 
Kight, for the whole Unite* States, for D»rman's Patent 
Self-Lubricatinir A\le and Journal for Carriages, under 
Letters Patent is'o 57,100, issued to Lathrop Dorinan.Aug. 
14, 1860. The above are worthy the attention of all wish- 
ing an .nteresl, in valuable patents. Also, for sale, 300 
Greene's Pat. Rifles. Apply to llliNRY G. DENNY, Ad- 
ministrator of the Estate of James C. Merrill, 37 Court 
Square, lioston, Mass. 



GREAT IMPROVEMENT IN CRUSHING 
ana Grinding. To Miners, Ironmasters, Manufac- 
turing Chemists, Superphosphate Makers, Bone Grinders, 
Dye wood Workers, el v.. etc. K. V. BAUGH'S "Patent Sec- 
tional Crushing and Grindin"' Mills, for reducing to pow- 
der rocks, ores, slag, bones, logwoods, all kinds of mine- 
ral gu mo, and other toujrh and hard substances. For il- 
lustrated circular address BAUGII & SONS. 20 S.Dela- 
ware ave., Philadelphia. 



PATENT RIGHTS SOLD ON COMMIS- 
SION, and Valuable Inventions introduced by the 
most experienced Patent Salesmen in the Union. Can 
refer to over one hundred inventors for whom we have 
acted. E. E. ROBERTS & CO., 

Consulting Engineers, 15 Wall st..]S r ew York. 

WOOD- WORKING! MACHINERY.— THE 
subscriber is the New York Agent for all the 
Manufacturers, and sells at their prices. 
3 tf c S. C. HILLS, 12 Piatt street. 

A MERICAJN" TINNED 

xV SHEET IKON. 

Coating uniformly over the entire sheet, by an entirely 
new and patented process. All sizes and gages on han'd 
and made to order. 

H. W. BUTTEKWORTH & SON, 
25 eow tt 29 and 31 Kaydock St., Philadelphia, Pa. 



BLACK DIAMOND FILE WORKS. 




G. & H. BAR.NKH, 41 and 43 Richmond st,, 

Philadelphia, Pa 



Molding Machinery. 

THE MOST VALUABLE MACHINE FOR 
Planing Trrcmlar and Straight Work in all branches 
of Wo- d-W"oj'king,is ill'.' Ccmibihatiou Molding and Plan 
ing Machine Co.'s " Variety Molding and Planing Ma 
chine." Our improved guards make it safe to operate 
our combination collars "save one hundred percent; and 
for planing, molding, and cutting irregular forms, our 
Machine is unsurpassed. The right to make and vend 
these Machines is owned solely by us, and we will defend 
Purchasers in case litigation is forced upon them by 
any parties pretending to own patents on anvpart of our 
Variety Machine. COMBINATION MOLDING AND 
PLANING MACHINK CO., 4'iiKist ;i3d st., or Postotfice 
Box 3230 New York City. Silas M. Hamilton, Baltimore 
Samuel LeggerLNew York. 19 tfeow 



Gear's Variety Moulding Machine,' 

Warrantkd the Best in the World foh 

Moulding ami Cutting Irregular Forms, with Patent Improvements 
for Combination Cut era, and Patent Guart. to protect operator jmd 
material. Secured by six Pnteiils Deeds of Right lo use furnished 
with every Mrtfthine sold, U> proied pitrliea in using them Before 
purchasing Combination llouluing and Planing Machine Co. 'a or 
Groavenor's Morijrrel Infringing Machines, (w^'^h they and their 
agents, in behalf of the ; inger Sewing Machine . and the Central 
Pacific R. R. Co.. and others to whom they had sold Machines to 
be used out ot'Ahe State of New York, have been made to pay na 
for using J or Hall's or Fay's infringing Machines- which asera 
have had to pay us for right to use. Address for particulars and 
Machines. Sole Owners and iLawful Manufacturers for all the 
United States.except N cw York A. S. & J. GKAU& CO.. 

iNkw 11a vex. Cosn.. or 91 Liberty Street. New York. 



>25 i 



Samples aent free. H. 13. SHAW, Alfred, Me 
GBEAT ATLANTIC AND PACIFIC 

TEA COMPANY, 

NO. 8 CS5UE€H STKEIDT, 
P. O. BOX 5506, HEW YORK 

An organization of capitalists lor the purpose ol ira 
porting leas and distributing them to Merchants through- 
out the country at Importer's pricey. Established iHwi 
Send for Price List. 



MERRICK & SONS, 
Southwark Foundery, 

430 Washington Ave, Philadelphia, Pa., 

MANUFACTURE NASMYTH & DAVY 
STEAM HAMMERS, 

CORNISH PUMPING, BLAST, HORIZON 
TAL, VERTICAL, AND OSCIL- 
LATING ENGINES. 

Gas Machinery of all descriptions. 
Sugar Refineries fitted up complete, with all mod 
em apparatus. 
New Yorkoftice 

62 Broadway. 



©1869 SCIENTIFIC AMERICAN, INC. 



272 



^txmixik Mmiau. 



[October 23, 1869. 



%&vtxii$mmt$. 



Advertisements will b e admitted on this page a t the rate of 
S1.00 per line. Engravings may head advertisements at 
the same rate per line, by measurement, as the letter- 
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565 and 567 BROADWAY 

MANUFACTURERS OF 

ENGLISH STERLING 



Silver 



THE FACILITIES OF BALL, BLACK & 
CO. FOR MANUFACTURING, ENABLE 
THEM TO OFFER A LARGER VARI- 
ETY OF PATTERNS, AND AT LOW- 
ER PRICES THAN ANY OTHER 
HOUSE IN THE TRADE- 



w 



W. VANDERBILT, Consulting Engi- 
■ ncer & Contractor. Cor. Av. D & E.12tli st.,N.Y. 



VALUABLE PAT. RIGHT for sale or 



quire of J 



exchange for other properly. For particulars in- 
. I. BAKINGEK, Germantown, Col. Co., N.T. 



American 
OIL FEEDERS, 

CHEAPEST & BEST SYSTEIfi. 
T70R JOURNALS OF MA- 
Jl CHINERY., etc. Perfectly reliable. 
7 j per cent saved. One doz. sample feed- 
ers, without oil cups, sent by mail for SI. 
Or Circulars sent free. 

J. B. WICKERSHAM, 
143 South Front St., Philadelphia. 





THE only Wringer wliich has the Pat. Stop, 
to prevent the cogs from entirely separating. 
The only Wringcrwith Howell's improved double gear 
with alternate teeth in the same cog, which cannot be 
thrown out of gear. 

" It really merits all the good that can be said of it."— 
Moore's Rural New Yorker. 
" The Universal ' the best '."—Am. Agriculturist. 
" Having used the Universal Wringer in our own house- 
hold, we can fully indorse it."— Ed. Sci. American. 
Sold by dealers generally. No exclusive rights given. 
It. C. BROWNING. General Agent, 
32 Cortlandt St., New York. 



FRENCH BAND SAW MACHINES.SAWS, 
Taper Files, etc., Machines for Scroll, Re-sawing, 
and Log : Mougin & Co.'s Band Saw Blades, all Sizes, on 
hand arid made to order. 

All Stvlcs of Band Saw Machines in operation at Ma- 
hogany'Mill, 10th St., E. R. 

i! ROEG13 GUEUTAL, 
Sole Agent for the U. S„ 39 West 4th St., N. Y. 



SEVEN TOOLS IN ONE.— Try Square,Cali- 
pera, Wire tiage, Dividers, Rule, Level, and Plum. 
Heavy Brass. Sent by Mail. Price SI. 

J. MILL & CO., skaneateles, Onondaga Co., N. 1. 



Office Lower Appomattox Co., > 
PETERSi'.r/ncv, Va., Sept. 25, 18(59. S 

BUILDERS OF DREDGE BOATS WILL 
Please send Plans and Prices of a Dredge to dredge 
in sand to a depth of from 4 to 10 feet, 150 cubic yards 
per hour, and discharge the same sideways, from 115 to 
275 feet by cars on a pontoon railroad, or by shoots, or 
any durable fixture. State price of dredge separate and 
time of delivery. H. D. BIRD, 

Engineer and Superintendent. 



^ PRATT'S ASTRAL OIL 

•FOR FjfflffEx^SE-STO CHAKGE OF LAMPS 
b=e,tarre*^ A. porfectlySSafo Illuminating Oil— Strictly 
Puxe^STo Mixture, No Ch&aicals— Willnot Explode— 
Mre-yfst 145 dogrees (being- s^fJegreeS higher tlian is 




F WERNER, Model Maker & Machinist, 



tj • 62 Center St., New York. Working Models, Exper" 
lmental Machinery, Gear Cutting,* Studffi RiyetTurning- 



KIDDER'S PASTILES— A Sure Relief for 
Asthma. STOWELL & CO., Charlestown, Mass. 

COTTON AND WOOL 

SHOKEBY JPICICERS 

Of the most approyed English pattern, built by 

RICHARD KITSON Lowell, Mass. 

BOGARDUS' Eccentric Mills for Grinding 
Bones, Sugar, Clays, Salts, Guanos, Pot Shells, Ores, 
Feed, Drugs, Spices, Tobacco, Coffee, Paints, Printers' 
Inks, etc. JAS. BOGARDUS, cor. White & Elm sts.,N.Y. 



SEN' 



M. O'KEEFE, SON 



CO.'S 



SEED CATALOGUE 

AND GUIDE TO THE 

FLOWER AND VEGETABLE 

GARDEN, FOR 1870. 

Published in January. Every lover of flowers wishing 
this new and valuable work, free of charge, should ad- 
dress immediately M. O'KEEFE, SON & CO.,EUwanger 
& Barry's Block, Rochester, N. Y. 



fly f alii f arts 

ARE THE BEST AND CHEAPEST. 



Because, being made of the Best Materials, 
and every part, being finished in the most perfect 
manlier, they will run with great precisian, and 
will not strip of run irregular, as is the case 
with other Watches. 



We desire to increase the sale of these reliable time- 
pieces, and have reduced the prices much lower than 
formerly. 

Silver Hunting Watches, 



$80 

S70 



CJold Hunting Watches, 

(18-carat cases), 
Gold Hunting Watches, 

(Ladies' size), 

Every Watch Warranted by Special Certificate. 

We send single Watches to any place by express, with 
the bill to collect on delivery, and we give the purchaser 
the privilege of opening the package and examining the 
Watch before paying, and if , after it is taken and paid for, 
it should not prove satisfactory, we will exchange it or 

Refund the Money. 

We have sent thousands of these Watches bv express, 
and to every section of the country, and,by our 'improved 
method of packing, they will go safely to any distance. 
Persons living in the distant States and Territories can 
save from 50 to 100 per cent by buying from us. 

Do not order n Wo tcli till you have sent for our 
Descriptive Price I,isr. It explains the differ- 
ent kinds, gives weisht and quality of the cases, 

with prices ol each. 

When you write for a price list, please state that vou 
saw this in the Scientific Asierican. Address, in full, 

HOWARD & CO., 

Jewelers and Silversmiths, 
HO- 619 BROADWAY, NEW YORK. 



SAVES 40 PER CENT IN FUEL. 

SIMPLE, SAFE, & DURABLE. 

SEE SCIENTIFIC AMERICAN OCT. 2. 

JPlease Send for Circulars. 

KASSON & CO., 
11!) Uroadway, N. Y. 



Postoffice Box ) 
5195. J 
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Oak Tanned Belting 

Manufactured by 0. W. Amy ,301 Cherry St., Philadelphia. 




DEAD STROKE POWER HAMMERS, 
Made under Shaw & Justice Patents, greatly Im- 
proved Model. Licenses granted to build on favorable 
terms. PHILIP S. JUSTICE, 

42 Cliff s t., New York.and 14 j^. 5tr L st_.,Philadelphia. 

Reynolds' 

Turbine Water Wheels, 

No Complex, Duplex, or Triplex 
complications. All such are costly, 
perishable, easily clogged, inaccessi- 
ble. Mill Gearing, Shafting, and Pul- 
leys. Send for Illustrated Pamphlet. 

GEORGE TALLCOT, 
i)(i Liberty St., New York. 




THE GENUINE 

Coes Screw Wrenches. 

WITH A. G. COES' PATENT LOCK FEP.EULE, 

Manufactured by 

A. (J. COES & CO., 

Successors to L. & A. G. Coes, 

Worcester, Mass. 

ESTABLISHED IN 




NENr j-VORK; 
?HIUD£ L PHtN. 

' *AV0^fe> Boston, 

«>rW^-^ | 9 DOANE ST. 

'ROOT'S 
WROUGHT IRON SECTIONAL 

Safety Boiler. 

THE Position of this Boiler as absolutely 
safe from disastrous explosion, economical in fuel, 
and as a thoroughly reliable, durable, practical, and ef- 
ficient Steam Generator, is fully established, as evinced 
by the sale of about One Hundred and Fifty Boilers, the 
sale, to many purchasers, of a second one after tiial of 
the first, an* by the experience of those who have used 
it. Its safety is self-evident, it not being built of any 
dangerous materials, as large wrought iron plates, con- 
taining unseen defects, nor cast iron, which cracks and 
gives way instantly, but being composed of the best 
Wrought Iron Boiler Tubes, tested to 500 lbs. pressure, 
water and steam inside of them, and having no large 
sheet iron shell to explode. Its economy of fuel, and 
many other advantages. resulting from its sectional form, 
as lightness, low freight, facility of enlargement, etc., 
are equally evident upon examination. Its use secures 
the economy of high pressure without danger. In view 
of the thousands of victims maimed or murdered bv all 
the common forms of boilers, no humane man can afford 
to incur the risk of usinsr a boiler in which such fearful 
results are possible. They are possible, and some- 
what probable in all Shell Boilers, the danger being 
inherent in the large diameter, and ready to develop it- 
self, at any moment, in an explosion. Root's Safety 
Boiler offers absolute immunity from such results. Send 
or Illustrated Pamphtet. Address 

HOOT STEAM ENGINE CO., 
Second ave., cor. 28th st., New York. 
A Boiler of 120-H. P. at American Institute Fair until 
Oct. 30, 1869. 



WE PUT GENUINE 

HOWARD WATCHES 

AND SELL NO OTHER— Into the hands 
. of all respectable dealers throughout the country 
of our own manufacture. 

All Genuine Howard "Watches are marked " E. Howard 
& Co., Boston," both on the plate and dial, and none 
without such marks are genuine, whoever may sell them. 
If you cannot find the real Howard Watches at the deal- 
ers, send to E. Howard & Co., 114 Tremont St., Boston, 
Mass., and you will be at once attended to. We have no 
connection withHoward & Co. ,619 Broadway. New York, 
as is frequently supposed. E. HOWARD & CO., 114 Tre 
emont st., Boston, Mass. 



IRON PLANERS, ENGINE LATHES, 
Drills, and other Machinists' Tools, of Superior Qual- 
ity, on hand and finishing. Forsale Low. ForDescrip- 
tion and Price, address NEW HAVEN MANUFACTUR 
ING CO., New Haven, Conn. 5 tf os 



f-7 VtTT? — Our New Catalogue of Im- 
1 XV Ej JPJ9 proved STENCIL DIES. More than 
J&QA A A MONTH is being made with them 
fllVwUU S. M. SPENCER & CO., Brattleboro Vt. 



N ESTER'S COMBINED CARPENTER'S 
Tool saves one fourth the labor at Weather Board- 
ing. Inquire of the Trade. Send stamp for circular to 
21 Park Row, New York. • 



Tanite 



THE 

Emery 



Wheel. 



Does not Glaze, Gum, Heat, or Smell. Address 
THE TANITE CO., 

Stroudsburg, Monroe Co., Pa. 



"MOUNT SAVAGE'. 

FIRE BRICK, 

US. GOVERNMENT STANDARD, Man- 
• ufacturcd exclusively by the CONSOLIDATION 
COAL CO., of Maryland, for Blasting, Puddling, Smelt- 
ing, and Glass Furnaces, and all other purposes requiring 
the BEST QUALITY. Diagrams of Shanes, and Prices 
will be furnished by the undersigned. Also, 

George's Creek Cumberland Coal 

By the Cargo, from the Company's famous OCEAN 
MINES. C. H. DALTON, President, 

4 Pemberton Square, Boston. 
JAS. S. MACKIE.Vice Prcs't, 71 Broadway, New York. 
JAS. A. MILLHOLLAND, 2d Vice Prcs't, 

Mount Savage, Md. 



rpHE NOVELTY IRON WORKS— 

_L Foot E. 12th St., and 77 and 83 Liberty St., New York 
Manufacture the most approved Stationary Steam En 
gine, with Variable Cut-oif, now in use. 






m WOODWARD'S 

|j|L| -*, EATTOUAL 

ARCHITECT. 

A practicalworkjust 

* . published, containing 

.' 1 g&f iiJ0(iDesigns,Plans,and 

■ ~* , lt1 i|i f f' , <iJs Wj \sTn if Details to Working 

!T4;^^i: ; f«p[|IM;pllM L-cale of Country Su- 

=- t * W^S^^^^ Durban, and V] tlage 

^^^^^^^^^^^&l^^^^^^ff Houses,with Speciiica- 

" " " " '" ' tions and estimate of 

cost. Quarto. PRICE Twelve Dollars, postpaid. 

iTTf\f\T\i*T A-nTVC! f 150 Designs, gl 50, postpaid. 

W OOD W AKD O \ GEO.E.WOODWARD.Architect 

191 Broadway, 

New York. 

Send stamp for catalogue of all 

new books on Architecture. 



COUNTRY 
HOMES. 

Chanp otvder Pile Driver 

THOMAS SHAW'S PATENT. 

The Company are prepared to sell rights, furnish ma- 
chines, or contract for Driving Piles quicker and better 
than by any other machine. Fli'TY BLOWS PEU MIN- 
UTE, AND NO CRUSHING OR SHATTERING. See 
Scientific American of Aug. 14. 

GUNPOWDER PILE DRIVER CO., 

505 Minor st., Philadelphia. 



London 4S Cannon street. 



II. 



KOHNSTAMM, 

Manufacturer ot 

ULTRAMARINE. 



And Importer of English, French, and German Colors, 
Paints, and Artists' Materials, Bronzes, and Metals. No.3 
Tryon Row, New York, opposite City Ha\L. 



Root's f rouiM Iron Sectional 

Safety Boiler. 

OVER 100 SOLD— TESTED TO 300 lbs., 
no large sheet-iron shell to explode. Economical 
and Durable. All sizes on hand. Also, Steam Engines, 
Steam Pumps, etc. Send for Pamphlets and Price Lists. 
JOHN B. ROOT, 
95 and 97 Liberty st.. New York. 



QILICATE OF SODA, IN ITS VARIOUS 

O forms, manufactured as a specialty, by Philadelphia 
Quartz Co., 783 South 2d St., Philadelphia, Pa. 25 13 



WIRE ROPE. 

Manufactured by 

JOHN A. ROEBLING'S SONS, 
Trenton N. J. 

170R Inclined Planes, Standing Ship Rigging 
Bridges,Ferries,Stays or Guys on Derricks & Cranes 
Tiller Ropes, Sash Cords of Copper and Iron, Lightning 
Conductors of Copper. Special attention civento hoist- 
ng rope of all kinds for Mines and Elevators. Apply for 
circular, giving price and other information. Send for 
pamphlet on Transmission of Power by Wire Ropes. 



STEAtf 



^oueb? 



FROM 4 to 500-H. ^in- 
cluding celebrated Corliss 
Patent Variable Cut-ofF Engines, 
Slide Valve Stationary Engines, 
Portable Engines,etc. Also, Cir- 
cular Mulay, & Gang Saw Mills 
Sugar Cane Mills, Shafting, Pul- 
leys, etc. Wheat and Corn Mills, 
Circular Saws, Belting, etc. Send 
for Circular and Price List. 
WOOD & MANN 
STEAM ENGINE CO., 
Utica.N.Y. 



THE WOODWARD STEAM-PUMPMAN 
UFACTURING COMPANY, Manufacturers of the 
Woodward Pat. Improved Safety Steam Pump and Fire 
Engine, Steam. Water, and Gas Fittings of all kinds. Also, 
Dealers in Wrought-iron Pipe, Boiler Tubes, etc. Hotels, 
Churches,Factories,& Public Buildings,Heated by Steam, 
Low Pressure. Woodward Buildin^/iO and ',S Center St., 
cor. of Worth st. (formerly of 11 Bflekman st.) , N.Y. All 
parties are hereby cautioned against infringing the Pat. 
Right of the above Pump. G. M. WOODWARD, Pres't. 



PUMPING 

And Blast Engines, 

MADE under Shaw & Justice Patents, are 
very much the Most Efficient and Economical 
in WoKKiNG-.and byfar the Cheapest Pumping Engine 
yet made, with no lubricating parts, and entirely auto- 
matic. They pump mud or sand freely, and work per- 
fectly well underwater. Pumps capable of delivering 
from 10 to 10,000 gala, per minute supplied to order. Li- 
censes to build granted on very favorable terms. See 
Scientific American, July 17th. Apply to 

PHILIP S. JUSTICE, 14 N. 5th St., Philadelphia. 



IPitetWjrttia %iXmxixMmmt%. 



£3^ T V. Carpenter, Advertising Agent. Address 
hereafter, Box 773, New York city. 



The Harrison Boiler. 

THIS IS THE ONLY REALLY SAFE 
BOILER in,the market, and can now be furnished at 
a OREATLY SEDUCED COST. Boilers of any size 
ready for delivery. For circulars, plans, etc., apply to 

HARRISON BOILER WORKS, 

Philadelphia, Pa.; ,T. B.Hyde, Agent, 119 Broadway, New 
"lorkior, to JOHN A. COLEMAN, Agent, 86 Kilbyst. 
Boston, Mass. 19tfos 



Drawing Instruments 

OF Every Description, fcr Schools, Colleges, 
Civil Engineers, etc., of Brass, German Silver, and 
Swiss, Drawing Materials, Chesterman's Steel and Metal 
lie Tapes, Transits, Levels, etc., etc. A priced and Illus 
trated Catalogue sent free on application. 

WM. Y. MCALLISTER, 
728 Chestnut st., Philadelphia. 



Q A T^Q EVERY DESCRIPTION 

£j f\ y\ O • Guaranteed under a forfeiture ot 
$1000, to cut the most lumber with the least expense 

Henry Disston & 'Son, 

PHILADELPHIA. Special attention paid to our new style 
Circular, Belt, Cross-cut, Mill, and Hack Saws. Orders 
received from England, Ireland, and the Continent. 



w 



Drawing Materials. 

~~HATMAN'S PAPERS.— White and Yel 



low Roll Drawing Paper, 40 and 54 inc ins wide 
Tracing Muslin, Tracing Paper. Muslin-backed Drawing 
Paper, 40 and 54 inches wide. Winsor & Newton's Colors 
India Ink. Faber's Drawing Pencils, etc., etc. Priced 
Catalogues sentfree. JAS. W. QUEEN & CO., 

924 Chestnut st. Philadelphia. 



TNCREASE TWIST DRILLS, FLUTED 

X HAND REAMERS, exact to Whitworth's Gage, and 
Beach's Patent Self-centering Chuck, manufactured by 
Morse Twist Dri 11 and Machine Co., New Bedford, Mass. 



E 
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j ' TURNER, Civil, Railway, and Median 
'Jo ical Engineer. Address, care ot \V. JACKSON 
Walnut St., Philadelphia, Pa. 




Factory, Trenton, N..r. ..office, No.U Jacob St., N. Y 

W Branch Oflicefor Pacific Coast, No. 600 Front Bt 

San Eranclsco, OaL 

PAT. SOLID EMERY WHEELS AND OIL 
STONES, for Brass and Iron Work, Saw Mills, and 
Edge Tools. Northampton £mery Wheel Co. .Leeds, Mass. 



H 



AVE YOU A TUBULAR BOILER?- 



I am now prepared to repair leaky Boiler Tubes, 

in whatever condition they may be in, and to warrant 
all repairs satisfactory or demand no pay. Men and tools 
ready at all times. Do not plug or remove the tubes 
Send for circular. JOHN F. RIDER. 

47 Dey St., New York. 



THE 

Architectural Review, 

AND 

American Builder's Journal. 

By SAMUEL SLOAN, Architect. 

Volume 1, bound in extra Cloth, now ready. Price $7 50 

eJf This Review is Royal Octavo.and published Month- 
ly. Each part containing sixty-four pages of letterpress, 
together with eight full-size page illustrations— the lat- 
ter mainly in wood, but occasionally in lithography or 
chromo-lithography. The terms are Fifty Cents per 
Monthly Part, or Six Dollars per Annum, payable 
inyariablyin advance. Specimen numbers furnished on 
receipt of the subscription price. All orders should be 
addressed to the Publishers, 

Claxton, I&emseii & Haffelfinger, 

819 and 821 Market st.. Philadelphia, Pa. 



Excelsior Lubricator 

For Cylinders of Engines. The most durable and best 
oil cup, manufactured by B. E. LEHMAN, Lehigh Valley 
Brass Works, Bethlehem, Pa. Send for desc'ive circular. 



Pevey's Cupola, 

WARRANTED to Melt, with one tun oi 
Coal, 2000 lbs. of Iron more than any other Cupo- 
la now in use. ABIEL PEVEY, 
Patentee and Proprietor, Lowell, Mass. Van Tuyl & Co., 
No. 273 Cherry St., New York, Agents. 



MAYS & BLISS, 

MANUFACTURERS of PATENT SCREW 
and Lever Presses, Power Presses, Double-acting 
Presses, Cutting and Stamping Dies, 

Machinery for Petroleum Cans. 

Tinner's Tools made to Order. Plymouth st., near 
Catharine Ferry, Brooklyn, N. Y. 



Bridesburg 3Ianf 9 g Co., 

OFFICE No. 6S NORTH FRONT STREET, 
PHILADELPHIA, PA., 
Manufacture allkinds of Cotton and Woolen Machinery 
including their new 

SELF- A CTING MULES AND LOOMS, 
Of trie most approved style. Plans diawn and estimates 
furnished for factories of any size. Shafting and mill 
gearing made to order. 



MASON'S PAT'T FRICTION CLUTCHES 
are Manufactured by Volncy W.Mason & Co.,Prov 
ideuce, R. I. Agents, R. BROOKS & CO., 123 Ave . 1) , New 
York ; TAPLIN, RICE & CO., Akron, Ohio 10 tf eow 



PORTABLE STEAM ENGINES, COMBIN- 
ing the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 700 b cing in use. 
All warranted satisfactory or no sale. Descriptive circu- 
lars sent on application. Address 

J C HOADLEY & CO. Lawrence , Mass 
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